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I N T R O D U C T I O N 
1 
Price indicates how resources should be utilized in 
an economy/ governed by price mechanism under competitive 
conditions and they determine not only what shall be pro-
duced but also how much should be produced. The price 
system is a powerful tool to elicit and transmit essential 
economic information and to stimulate appropriate decisions 
by producers and consumers. 
The agricultural prices are the signals v.'hich convey 
the producers demand for agricultural products. Agricultural 
prices are quickly responsive to demand and supply condi-
tions. Since agricultural output constitutes half of the 
national product/ the general price level is mostly deter-
mined by the behaviour of agricultural prices. That's why 
the agricultural price policy is of very vital importance. 
The results of it are put to work out as bases for huge 
economic programme. However, agricultural price policy* in 
our country, has been severely criticized on the ground 
that it has been deliberately forcing the farm prices down. 
However, the agricultural price policy is to achieve price 
stability without destabilising the total revenue of the 
farmer and provide a price support which would be economic 
to the farmers as well as to agro-based industries and at 
the same time safe guard the interests of the consiamers. 
The short term goal of agricultural price policy is stability 
in crop prices to create certainity. The medium term goal 
emphasises stability in terms of trade for agriculture. The 
focus of the long term goal is on gradual adjustment of all 
prices towards their equilibrixom level. 
Area under crops is largely overned by physical, 
cultural, technological and economic factors. Physical 
factors specify the range of crops that can be grown in a 
region. It describes the production possibilities of crops 
and offers many choices but they don't determine which crop 
is the most profitable for a particular area. The economic 
factors have a determining influence on cropping patterns. 
It determines the particular kind or combination of crops 
that are most profitable to produce on the farm. 
Generally, cropping patterns followed in India are 
based on traditional systems of subsistence farming, where 
the farmer is trying to produce every thing he needs like 
cereals, pulses, vegetables etc. The cropping pattern has 
risen out of necessity of the farmer to become self reliant. 
But after the introduction of technology in agriculture, 
the production possibilities have increased with the use 
of costly inputs. The farmers have started producing surplus 
with the result that they think of maximising the returns 
from their lands. The price which the farmer's get for their 
produce became of vital importance for them. 
It is true that the Indian farmer devotes a signifi-
cant proportion of his land to fulfil his own requirements. 
he would be insensitive to price. But it is natural to 
expect that in sowing his surplus lands he would look to 
the market. In the case of cash crops atleast/ profit moti-
vation should be effective and prices ought to influence 
the variations of areas. But in case of foodgrains, which 
are more largely grown for self consumption and partly for 
market but we can't deny the role of prices in the case of 
jgoodgrains too. With the development of money economy and 
with technological changes, the traditional concept of 
subsistence farming has undergone radical changes. The 
subsistence producer has to sell a certain portion of his 
produce in order to get cash for his domestic requirements 
which are non agricultural goods, and he has also to spend 
a substantial amount of money on inputs like hybrid seeds, 
fertilizers, pesticides etc. Now after the green revolution, 
the output has increased stibstantially and the psychology 
of scarcity which regulated farmer's attitude in the past 
is now changing. Though the fanners at near subsistence 
level generally grow primarily for the farm family, the 
variations in prices of the crop may still be important for 
them. If the price of their basic food crop rises, it would 
be costlier for them to meet their subsistence requirements 
of the farm family. Under the impact of new technology, 
when the output of crop has risen considerably and as a 
result cost per unit of output nas declined, the Impact of 
price would have to be considered in relation to changes in 
cost" per unit of output of the crops. 
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A number of crops could be sown on the same land 
and they may compete for acreage. If that be so, the pro-
ducer/ as a profit making entrepreneur, might go in for the 
crop which is relatively profitable and technically fea'sible, 
However, changes in income from competing crops may be of 
little relevance to producers growing mainly for self 
consumption. The farmers would generally like to meet their 
subsistence requirements from their own farm and feel secure 
rather than be attracted by occasional changes in terms of 
trade in favour of competing crops. Under the impact of new 
technology when the output of sxibsistence crop increases, 
the producers might meet their consumption requirements 
with lesser area. While sowing their surplus land they will 
definitely look to the market. The fact however, that some 
crops are produced primarily for money, this indeed is the 
reason to be called as 'Cash crops' and in the case of 
these crops atleast, profit motivation should be effective 
and prices ought to influence the variations of areas. But 
foodgrains which belongs to the other category, we cannot 
deny the role of price. Yet there is meaningful distinction 
between these two sets of crops. For foodgrains which are 
substitutable at the level of consijimption in a way, other 
crops are not. Infact, in the context of India, this distin-
ction seems more important, the lower the income levels of 
the consumers, the higher tends to be the elasticities of 
substitution between foodgrains at the level of consumption. 
But the role of price on foodgrain area is likely to be 
more significant when foodgrains compete with other crops 
rather than with rival foodgrains. But in the case of cash 
crop, when foodgrains compete with them, the impact of 
price variations can be less significant. Nevertheless, at 
the margin the food crops acreage is expected to respond to 
relative profitability. 
All production takes time. In agriculture particu-
larly, its biological nature of the production process makes 
for a considerable lag between production inputs and outputs. 
The lag between the time of decision in respect of utiliza-
tion of land, the most important input factor, and the 
fruition of that decision into output is still longer. In 
principle the price which motivates production should 
neither be the price at the begining of the production 
process nor should it be the price af the end of it. The 
former does not determine profits and the latter is unborn 
when production is initiated. This lag forces upon the 
producer the necessity of forming expectations at the time 
of decision making, in respect of the price which is most 
likely to prevail at the time of sale. Strictly it is to 
this anticipated price that the farmer should be expected 
to respond. Farmer's even in advanced countries responds to 
actual prices. But the channels through which price informa-
tion is transmitted are not so well developed in developing 
countries as in advanced countries. So we take the prices 
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realized at the time of the preceding harvest or harvests. 
Now it may be assumed that producers behave intelli-
gently and carefully and are not led by high or low price 
of a crop in a given year. They may show slight acreage 
response to year to year changes in economic variables to 
avoid any unwise allocation and lower incomes, ive may there 
fore expect variations in area in the preceding year to be 
significantly and positively related with changes in area 
under the crop in current year. 
OBJECTIVES; 
In the present study an attempt has been made to 
study the 'Influence of changing prices on cropping pattern 
iii Upper Ganga Yamuna doab' . Upper Ganga Yamuna doab has 
been selected as the study area because this region is the 
seat of Green Revolution. It is one of the most agriculturally 
prosperous, fertile, highly irrigated and thickly populated 
part of Uttar Pradesh. It also enjoysthe highest level of 
agricultural efficiency in the state. This region consists 
of five districts mamely Saharanpur, Muzaffarnagar, Meerut, 
Ghaziabad and Bulandshahar. District has been chosen as the 
basic unit of study. 
The present study has certain specific research 
objectives: 
1. To study the physical environment - physical features, 
drainage, climate and soils and how these factors have 
helped in making the study region a prosperous agricul-
tural region. 
2. To assess the changes in the land use pattern- net sown 
area, gross cropped area, net irrigated area, gross 
irrigated area, source-v/ise irrigated area, fallow lands 
and culturable waste etc., in the five districts of 
Upper Ganga Yamuna doab (from 1960-61 to 1985-86). 
3. To assess the changes in cropping pattern - changes in 
area under twelve important crops, namely, 
rice, jowar, baira, maize, wheat, barley, gram and arhar 
in the foodorain c€it('Cf ry and mustard, sugarcane, potato 
and cotton in the non-foodgrain category, in the five 
districts of the Upper Ganga Yamuna doab (from 1961-62 
to 1986-87). 
4. To study the trends in production of these twelve selec-
ted crops in the five districts of Upper Ganga Yamuna 
doab (from 1961-62 to 1986-87). 
5. To study the trends in prices of these twelve crops in 
the five districts of Upper Ganga Yamuna doab (from 
1960-61 to 1985-86). 
6. To assess the relationship existing between prices and 
area under these twelve crops - correlation coefficient 
and regression equation of 'Cobb-Douglas' type were 
computed for the five districts of Upper Ganga Yamuna 
doab (taking yearly data from 1960-61 to 1986-87). 
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DATA BASE: 
The data for present study is mainly taken from 
secondary sources/ principally from various bulletins: 
(i) Uttar Pradesh Statistical Bulletin (from 1960-61 to 
1986-87), Published by Directorate of Economics and 
Statistics, Lucknow, Uttar Pradesh. 
(ii) Farm Har-vest prices of Principal Crops in India (from 
(1960-61 to 1985-86), Published by Directorate of 
Economics and Statistics, Ministry of Agriculture, 
Government of India, New Delhi. 
Since the Gnaziabad district was formed in 1976, so 
the data has been taken for this district from 1976-77 
onwards. For rest of the four districts data has been taken 
from 1960-61 onwards. 
STATISTICAL METHODS; 
The following statistical methods have been used in 
the present study: 
1. To convert the original data in to the index number form, 
the data of that particular year has been divided by the 
data of base year and then it was multiplied by hundred. 
2. Correlation coefficient between price and area for every 
crop in all the five districts (taking yearly data from 
1960-61 to l986-87iD has been computed with the help of 
following formula: 
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Correlation coefficient = —^—r-p—r— 
where x = x - x 
y = y - y 
X = x/N 
y = y/N 
6x = Standard deviation of x series 
6y = Standard deviation of y series 
N = Number of pairs of observations. 
3. Regression equation for area and prices of selected 
crops has been calculated with the help of Cobb-Douglas 
formula: 
Y = a x 
which when expressed in log-arithms would be as: 
Log y = a + b log x 
where x = price of a crop 
y = area of a crop 
The present work is divided into two parts spread 
over six chapters: 
(i) Part one 'Nature of the Problem", comprises cf chapters 
one, two and three. This part is devoted to the general 
description of the problem. In the first chapter the general 
description about the cropping pattern has been discussed, 
its concepts, influencing factors, cropping pattern zones, 
crop concentration and crop diversification. Second chapter 
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is devoted to agricultural prices which tries to elaborate 
role of price mechanism/ concepts of agricultural prices, 
their types, prices of agricultural commodities and their 
trends. Review of the literature has been discussed in the 
third chapter. 
Part tvsTO presents the CJTUX of the problem investiga-
ted and the results. This section spreads over the last 
three chapters. Chapter four makes an attempt to analyse 
the structure and relief, drainage, climate and soils of 
Upper Ganga Yamuna doab, the study region. Chpater five 
deals with agricultural back ground of the study region. 
In this chapter the changes in land use pattern, changes 
in cropping pattern and trends in production of important 
crops during the last twenty five years has been discussed 
for the region as a whole and for the five districts sepa-
rately. Chapter six studies the trends in prices of food-
grains andnon-foodgrains in all the five districts of the 
study region during the last tv/enty five years. The respon-
siveness of area to price changes of important crops has 
also been studied and assessed in the five districts of 
the study region. A brief conclusions based on the results 
obtained, has been discussed. 
PART ONE 
NATURE OF THE PROBLEM 
CHAPTER ONE 
CROPPING PATTERN 
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Cropping pattern means the proportion of area under 
various crops at a point of time (Hussain, 1979). Quite often 
the crop statistics are used to denote cropping pattern. 
It is however, a dynamic concept as no cropping pattern can 
be good for all times to come. The cropping pattern differs 
from macro to micro region, both in space and time and is 
governed largely by the physical, cultural and technological 
factors. 
Cropping pattern, of any particular crop area, will 
generally be an out come of adjustments in respect of 
enterprises and practices. Generally cropping patterns 
followed in India are based on the traditional system of 
subsistence farming where every farmer is trying to 
produce every thing he needs. It is infact based on the 
utilization of the inherent fertility of the soil without 
using much of the modern inputs. Generally, the farmers 
have a tendency to stick to a stable cropping pattern under 
any given agro-climatic region and they don't shift much 
from this position. If we consider that the present land 
use pattern and cropping pattern are the best because these 
cropping patterns have been evolved by the farmers after 
centuries of experience but from national point of view it 
is not necessary that these patterns are the most efficient. 
Historically, these cropping patterns were based on the 
principle of self sufficiency in all commodities in a 
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village where means of communication were very poor and 
dependence on marketing agency was very much limited. 
India, which has very wide variety not only of soils, 
climate etc, but also of crops because of our ancient 
history and other factors, our farmers have developed 
many kinds of crops not only cereals but pulses, oil 
seeds, fibres, medicinal plants etc. Each of these plants 
has a special place in our economy and therefore we can't 
afford to neglect any one of them. This also has a dis-
advantage in a way, it means that the resources which are 
available for research had to be spread out over a large 
number of crops where as if we had a smaller number of 
crops we might have paid more attention. 
The cropping pattern in India has risen out of 
necessity. The urge of the farmer to become self relient 
in matters of cereals, pulses, vegetables etc. from the 
limited land has given rise to the practice of multiple 
cropping, inter-cropping and rotation of crops. The farmer 
decides his crop pattern broadly in relation to a set of 
traditionally accepted rotations.' The rotation was ordinarily 
adopted in relation to individual fields. The adoption was 
determined partly by physical characteristics of the fields 
but also partly purely locational factors was being next 
to the village dwellings where problems of watch and ward 
had to be faced. The overall deciding factors regarding 
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the cropping pattern also included availability of manure, 
irrigation facilities, the need of the household for food 
and fodder and the prices of particular crops,jField 
observations and studies have shown fanners reaction to 
price variations. The farmer was influenced chiefly by 
the ruling level of prices over a series of years and was 
not anxious to change his cropping pattern merely because 
of a casual annual fluctuation. Studies in the groundnut, 
cotton, lowar regions shows that the farmers shift generally 
from cotton to groundnut in the thirties because the cotton 
market was very depressed and shifted back, ten to fifteen 
years later because of changes in relative prices. 
The rational allocation of land among different 
crop enterprises is a matter of crucial importance both 
from the point of view of increasing income of the farmers 
and increasing agricultural production of the country. 
With the introduction of high yielding and short duration 
varieties of crops, the study of cropping pattern has 
assiomed special significance in shaping agricultural 
production programmes in the country. During the last 
decade many changes have taken place in the technological, 
biological and economic factors that have a determining 
Influence in shaping the crop patterns in different 
regions. Naturally, these changes warrant adjustments in 
the existing cropping patterns. The changes which can be 
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introduced however, depend on the opportunities available 
in each region, the profitability of suggested changes 
and the practicability of implementing them from the 
farmers point of view. In some regions the scope for any 
appreciable change may be limited. Similarily the scope 
for change may vary on farms of different sizes or even 
from farm to farm in the same size group depending upon 
the availability of production resources. There is undoub-
tedly some scope for readjustments in the present cropping 
pattern. 
Natural forces or the physical factors specify the 
range of crops that can be grown in a region. But they 
don't determine which crop or cropping pattern is most 
profitable for a particular area. The economic factors 
have a determining influence on cropping patterns. Physical 
environment describes the production possibilities of 
crops. They offer many choices. While the economic factors 
determine the particular kind or combination of crops that 
are most profitable to produce on the farm. 
1.1 FACTORS INFLUENCING CROPPING PATTERN: 
Cropping pattern is influenced by the elements of 
physical, social and economic factors. Physical factors 
influencing cropping pattern include geomorphology, geology 
and climate and the three dependent variables of soil. 
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water (surface and underground) and vegetation. The agri-
cultural typology and the levels of crop production of a 
region are also affected by labour, capital, marketing, 
transport and institutional facilities that interact with 
the physical variables to modify the suitability of a 
particular land for a specific type of cropping pattern. 
Thus the actual distribution of crops is determined by the 
combined influencesof physiological, historical, socio-
economic, cultural and technological forces. 
1.1.1 Physical Factors : 
1. Climate: Climate is one of the major physical factors 
affecting cropping pattern. It consists of the elements 
like temperature, length of growing season, sunlight, 
frost, fog, moisture conditions, snow, hail storms and 
wind etc. All these elements of weather have direct and 
indirect influence on the cropping patterns of a region. 
These climatic factors are closely interrelated. The 
effect of each is modified by the other. Daily and annual 
variations in any or all of the climatic elements are also 
of importance in determining the efficiency of crop growth 
and output per unit area. The micro climate and weather 
conditions around the plant are also of vital significance 
because they affect the output of crops favourably or 
adversely. 
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(i) Temperature: A particular cropping pattern or the 
crop grown there in is primarily affected by temperature, 
heat, light and sunshine. The germination of seeds, the 
growth and development of plants and the ripening of seeds 
etc. require suitable heat,light and sunshine. Each and 
every crop has the minimum, optimum and the maximum 
temperature limits for each of its stages of growth. 
(ii) Sunshine: Light plays an important part in photo-
synthetic activity in plants. The time required by a crop 
to achieve maturity is a function of the length of the day 
(photo period) and therefore, preference for a variety is 
judged by its maximum utilization of light energy. 
(iii) Frost: Frost is also an important factor which 
limits the cropping pattern at higher latitudes and 
altitudes. The phenomenon of frost does not occur in the 
lowlands of the equatorial and tropical regions. Frost 
free period is progressively shorter with increasing 
latitudes. At the higher latitude the longer days in 
summer, compensate for cooler temperature to some extent. 
(iv) Moisture: All the crops take water and moisture 
from the soil. This moisture may be available frcro rains 
or frcffn surface under ground or by irrigation systems. 
Within wide temperature limits moisture is more important 
than any other environmental factor which influence crop 
pattern. 
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(v) Snow: Snowfall is also an important climatic const-
raints in limiting the cropping pattern. The occurance 
of snow reduces the ground temperature which hinders the 
germination and growth of crops. Land under snow can't 
be prepared for sowing because of soil freezing. 
(vi) Winds: Wind direction and their intensity also have 
an influence on the cropping pattern. For example hot 
dry winds called loo in the northern plains of India,in 
the month of May and June^damages the standing crops of 
fodder and sugarcane in the unirrigated parts. 
2. Soils: In any agricultural operation soil is of the 
utmost importance as it is the cradle for all crops and 
plants. The texture of soil, alkanity, acidity, salinity 
etc. also influences the cropping pattern. The develop-
ment of these soil properties are largely influenced by 
parent materials, climate, living organism, topography, 
land utilization and time etc. 
1-1-2 Socio-Econcxnic Factors; 
In addition to physical factors, cropping pattern 
is also governed and largely influenced by the socio-
economic conditions. The stage of technological develop-
ment and the social traditions of the society appreciably 
influence the cropping patterns. In the United States of 
America, Europe and Australia etc. for example, the farmers 
18 
determine their cropping patterns on the demand and supply 
basis while most of the African and Asian countries pro-
duce food mainly to satisfy the food needs of their 
families. 
1, Land Tenancy: Land tenure includes all forms of tenancy 
and also ownership in any form. Land tenure affects the 
form of operations in many ways and having far reaching 
effects on the cropping pattern. The farmer plans the 
agricultural operations and the amount and nature of invest-
ment for his crop keeping in mind his rights and possession 
duration of land. 
2. Size of Holdings: Size of holdings and the size of 
fields also have great influence upon the efficiency of 
farming. A land holding is considered fragmented when it 
becomes divided and subdivided by expansion of cultivation 
irregularly over waste land, by purchase and sale, by 
extinction of families in the absence of direct heirs and 
the consequent division of property among a large number 
of distant relatives. The law of succession in India 
results in the subdivision and fragmentation of holdings. 
Which puts a large proportion of land out side the possi-
bility of effective cultivation or economic development. 
The fragmentation of holding makes the efficient manage-
ment and supervision of the farm operations difficult. 
It wastes time in the need to supervise, makes capital 
duplication necessary, difficult to work with modern 
machine, waste of labour etc. The experts agree that 
under the average agro-climatic conditions in India a 
farm well above five acres will be capable of reconci-
ling the various minima of income and employment. Partly 
the solution of the problem may be found in the agricul-
tural land ceiling, 
3. Labour: The availability of labour is also a major 
constraint in the cropping patterns of any region. Labour 
represents all human services, other than decision making 
and 'capital*. The non labour resources are employed by 
the farmer. The availability of labour, its quantity and 
quality at the periods of demand have great influence on 
the cropping pattern. The different crops and agrarian 
systems vary in their total labour requirements as well 
as seasonality of their demands. 
4. Capital: Capital subscribes definite limitations to 
the selection of crops. All agricultural inputs like the 
seeds, fertilizer, pesticides, insecticides, feeding 
stuffs, labour, purchase of land, machinery, carts, 
vehicles, various agricultural equipments, fuel and power 
etc. requires capital. All the farmers make their deci-
sions on the basis of capital to invest. The traditional 
way of cultivation is giving way to the market. 
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5-» Mechanization and Equipments: The technological changes 
including the use of modern hand tools, tractors, threshers 
etc. and more econc«nic patterns of farm management play a 
vital role in the selection of crops grown and decission 
making at the farm level. These changes helps in improving 
the crop yield and it also makes possible to carry out 
farming operations more quickly, 
6. Transportation Facilities: Transportation facilities 
also have a direct bearing on the cropping patterns of 
a region. Better transport linkages are advantageous 
because of the economics in farm labour and storage costs 
which they make possible. These savings in turn help to 
make it economic for farmers to buy fertilizer and better 
equipments. Better transport also makes it possible for 
farmers to put their less accessible land to more produc-
tive use. 
7. Market: The accessibility to the market is a major 
consideration in the decision making of the farmer. The 
intensity of agriculture and the production of crops 
decline as the location of cultivation gets away from the 
marketing centres. This is particularly noticable when a 
bulky but low value crop has to be transported to the 
market. If it takes much time to send the produce, espe-
cially at the peak time, to the market when the farmer 
could have been profitably employed in other activities. 
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The marketing system also Influences the decission making 
of the farmer. In most of the countries the agricultural 
canmodity markets are controlled by the buyers rather than 
by sellers. The farmers, however, can influence the market 
by storing their products on the farm or in cold storages 
until prices are remunerative. But since the nujriber of 
buyers is lesser than the niomber of sellers and the culti-
vator is not financially well off to store the crop, the 
bargaining position of the farmer remain weak. The fluctua-
tions in prices of agricultural produce many a times 
compel the farmers to change the cropping patterns. The 
size of market may be an important factor because a market 
may encourage transport and handling innovations together 
with economic scale. 
Apart from these factors the government policies 
and international relation also influences the cropping 
pattern. In some of the socialist countries the rotation 
of crops and crop associations are determined by the 
governments. At the farm level, the government may limit 
the freedom of the farmer to select his cropping system. 
In India for example,the area devoted to tobacco cultiva-
tion is stipulated by the state government for which the 
cultivator must take permission from the agricultural 
department. Moreover, the international agreements also, 
limit the cultivation of certain crops in different regions. 
Restrictions on the import of certain agricultural 
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commodities encourage their cultivation in the country. 
In brief, the socio-economic factors, national and inter-
national policies all individually and collectively 
influence the agricultural practices, cropping patterns, 
crop combination, cropping intensity and the agricultural 
typology of a macro and micro region, 
1.2 CROPPING PATTERN ZONES? 
For the purpose of agricultural regionalization 
and planning, it is necessary to divide the region into 
homogeneous regions on scxne well defined basis. There can 
be a niomber of physical, climatological and agronomic 
criteria on which cropping pattern can be made. For 
example, the climatic index and soil groups can be taken 
into consideration as these are more or less fixed entities. 
In order to know if the crops grown in a given condition 
of soil and climate are most suitable, the relative 
average yield index and relative spread index was used 
(I-C.A.R., 1972). 
Mean yield of the crop in a 
Relative yield index = component areal unit ^ ^^^ 
Mean yield of the total area ^ 
Area of the crop expressed as percent of the total 
cultivated area in the areal unit 
Area of the crop expressed as percent of the total 
cultivated land in the entire region 
X 100 
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On the basis of these indices the suitability of the 
crops grown can be ascertained. If the relative yield 
index is below 90 percent, it can be taken as an index of 
relative inefficient areas, the area under each crop can 
be divided into four zones as follows: 
(i) Zone 1 : High yield high spread 
(ii) Zone 2 : High yield low spread 
(iii) Zone 3 : Low yield high spread 
(iv) Zone 4 : Low yield low spread 
On the availability of alternative and more efficient 
cropping pattern than the existing ones, new cropping 
pattern in a region may emerge. Generally any cropping 
sequence to be adopted by the cultivators should be so 
flexible as to be based on the following: 
(i) The crop should not accentuate certain diseases as 
a result of a fixed continuous rotation. 
(ii) The crop should not exhaust on some specific plant 
nutrients from a particular depth in \ he soil. 
(iii) The crop should be fertility building and soil 
improving. 
(iv) It should fetch good returns to the farmers and 
should provide the fanner employment and income 
all the year round. Moreover, the crop should ensure 
the optimum utilization of his resources, particu-
larly inputs. 
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In India the cropping patterns are based mainly on 
the traditional system of subsistence farming in which 
every farmer attempts to produce every thing, his family 
Such a cropping pattern, Infact, is based on 
utilization of the inherent fertility of the soil without 
the use of modern agricultural technology. The need for 
adoption of suitable cropping patterns in a developing 
country like India, where the frontiers of arable land has 
almost been pushed to the limit, can't be over emphasized. 
The rational use of land and increasing the productivity 
per unit land per unit of time^by changing the subsistence 
farming into market oriented cropping pattern is necessary 
to solve the food problem and to improve the standard of 
nutrition. The change in the cropping pattern and introduc-
tion of crops, ideally suited to the agro climatic condi-
tions, can go a long way in providing higher standards of 
diet and nutritions to the rapidly increasing population. 
With the consultation of Directorate of Economics 
and Statistics, Ministry of Food and Agriculture, the 
details of efficient and marginal areas of wheat, rice, 
jowar, cotton, sugarcane, bai'ra, maize, gram, groundnut 
have been worked out (I .C.A.R.?^ .) • For every crop most 
efficient region was identified and the crop rotation 
woven around it which will determine the most suitable 
crop pattern. 
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(i) Wheat: The most efficient zone of wheat is in alluvial 
soils of Punjab, Haryana, Western Uttar Pradesh and Rajasthan 
The most efficient zone of wheat production lies in the rabl 
temperature belt of 10~20°C and moisture regime belt of 
60--80 percent deficit. The yields of wheat in this region 
are dependent on the supple.nental irrigation. Any encoura-
gement of whr at cultivation in this zone will go a long 
way in increasing production of wheat many fold. The zone 2 
spreading in east Uttar Pradesh, Rajasthan, Gujarat and West 
Bengal also has high yield potential but low spread of wheat 
because of lack of water. Some wheat cultivation is also found 
in zone 3 and 4 which lies in Bihar, Madhya Pradesh, parts of 
eastern Gujarat, Maharashtra, Himachal Pradesh and Jammu and 
Kashmir. It is for consideration whether some more suitable 
crops could not be substituted in these zones. The temperature 
here is not favourable for good yield of wheat. There can be 
only one reason for encouraging wheat in these areas if it • 
comes in rotation as a short duration crop without competing 
with the most efficient crop of the zone. In zone 3, spreading 
in the states of Bihar, Madhya Pradesh, eastern Gujarat, 
Maharashtra, Himachal Pradesh and Jammu and Kashmir, wheat 
yields can be improved with the improvement in technology and 
inputs. In the wheat region, gram is also an efficient crop 
and is being grown generally on lighter alluvial, grey brown 
and desert soils and under greater moisture deficit conditions 
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(ii) Rice: Rice is the most important cereal crop of India. 
There is very little scope for increasing the acreage 
under this crop except through double and triple cropping 
in irrigated areas but there is large scope for increasing 
the yield. Double or triple cropping with rice, though 
possible but need not be enouraged very much because with 
the same irrigation water one could produce other crops 
more efficiently. Rice crops as such is very in efficient 
user of water. Our strategy may be more rice per unit land 
from the existing efficient regions. The most efficient 
areas of rice production lies in Bihar, West Bengal, Himachal 
Pradesh, Jammu and Kashmir, Andhra Pradesh, Tamil Nadu, 
Kerala, Karnataka, Maharashtra and Himachal Pradesh. The 
most inefficient areas of rice production is in western 
Madhya Pradesh/ Rajasthan, Gujrat etc., here rice produc-
tion can be increased by substituting the long duration 
and less fertilizer - responsive varieties of rice with 
comparatively shorter duration and highly fertilizer 
responsive varieties. Probably in this zone rice is being 
grown on marginal lands and under moisture deficient 
conditions with meagre or no irrigation facilities. These 
areas seem to be more suitable for growing less water 
requiring crops like jowar (hybrid) on black soil, ba1ra 
(hybrid) on alluvial and grey brown soils, groundnut on 
red soils. In zone 2^which spreads in western Himachal 
Pradesh, Punjab, Haryana, Andhra Pradesh, Karnataka, 
Maharashtra, Gujrat and Uttar Pradesh etc. where the yield 
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potential though good but spread is low, efforts should be 
made only to increase the yield and not to extend the areas, 
as the extension of area would require more water and 
higher investment. Application of improved crop production 
technology in this region should be made and crops which 
are more efficient to grow need to be considered. 
(iii) Ba 1ra; Bajra crop is being grown in areas of low 
rainfall as Punjab, Haryana, U.P., Rajasthan, Gujarat and 
parts of Andhra Pradesh, Maharashtra and Madras are very 
efficient producers of this crop. Introduction of hybrid 
ba jra has opened many new possibilities and it should 
replace the local variety. Because of its low water requi-
rement, high yield potential and suitability for lighter 
soils and adaptability for intensive crop rotation parti-
cularly with dwarf wheats under irrigated conditions, it 
may compf^ te seriously even with cotton. The inefficient 
areas of bajra are extremely dry belts where yields are 
low because of inadequacy of moisture. 
(iv) Maize: The most efficient maize belt is in the hilly 
and sub-montane tracts of northern India and parts of 
Rajasthan and Bihar. 
^'^^ Jowar: The most efficient jowar region is in the 
peninsular region or central and south Indian states. It 
actually lies in black soils which have higher moisture 
retention capacity. Most of this tract is unirrigated. The 
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common crops of the region which rotate with jowar are 
cotton or groundnut. 
(vi) Gram: The most efficient zone of gram is in alluvial 
soils of Punjab, Haryana, Uttar Pradesh and eastern parts 
of Rajasthan. But the yield per hectare should be increased 
by improvement in technology and inputs. 
(vii) Sugarcane: In northern India cultivation of sugarcane 
is very common, but it is worth consideration whether per 
unit area we can't produce sugarcane more profitably in 
the south than in the north. South India is much more 
efficient producer of sugarcane than north India because 
in the southern states more irrigation and fertiliser is 
used. The yield in northern states can be increased by more 
input of fertilizer and pesticides. 
(viii) Cotton: The most efficient zones und6r irrigated 
conditions is in south-west Punjab, Haryana, Rajasthan 
and part of Gujarat^ in the north and some districts of 
Tamilnadu, Karnataka and Andhra Pradesh in the south. If 
the full and timely irrigation requirements, fertilizer 
and pesticide needs of cotton are ensured and more inten-
sive cotton cultivation should be encouraged. Since in the 
north cotton, wheat and gram zone is the same, efforts 
need to be made to develop such varieties of cotton which 
permit growing of cotton in rotation with these crops. 
Likewise in the southern cotton belt, which is also efficient 
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paddy belt, more cotton needs to be grown in the paddy fallows 
or in rotation with hybrid jowar. 
(Ix) Groundnut: The areas of high production for this 
crop are parts of Tamilnadu, Andhra and Maharashtra. Infact 
groundnut and jowar are being grown efficiently in the same 
belt but groundnut is more suitable for red soils. It is 
coming up even in rotation with wheat in the northern 
states like Punjab and Haryana under irrigated conditions. 
(x) Potato: Potato is another short duration crop, which 
can be fitted in the high intensity cropping because per 
unit area per unit time, it can give quite high yield. It 
can be fitted in rotation with maize, wheat etc. 
Changing of agronomy: 
If alternative crops which are more efficient than 
the existing ones become available, new cropping patterns 
in the country will emerge. Infact the search for new crops 
needs to be more vigorous, so that more efficient cropping 
patterns are introduced. What is needed most are short 
duration fertilizer responsive and high yielding varieties. 
The possibility of inter-cropping in between the rows of a 
standing crop also needs to be explored. This will enable 
the farmer to sow the subsequent crops in rotation without 
waiting for the land to be free from the previous crops. 
There are numerous such possibilities as: 
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1. Wheat in the furrows of potatoes 
2. Legume fodder in the standing crop of cotton 
3. Grain legumes such as urd, moonq^ and soyabeen in maize 
crop 
4. Red gram moth, or moong in jowar 
5. Groundnut in cotton 
6. Rape seed or mustard in wheat 
Forage crops and vegetables are particularly very 
suitable for raising a cash crop in between the usual 
kharif and rabi crops. In summer, mixed cropping with a 
quick growing of tall crops producing shade and a short 
spreading crop acting as canopy will be very profitable for 
making the best use of sun's energy and efficient use of 
soil moisture and irrigation water. It may be mentioned 
that the main limitation of the high intensity cropping 
will be availability of fertilizer, pesticide, machinery 
and irrigation facility. Given these inputs all over the 
country it is possible to raise crops all the year round. 
From this discussion it follows that taking the 
most efficient areas of production under a crop the country 
can be divided into suitable cropping zones: 
(i) Rice crop complex zone 
(ii) Wheat crop complex zone 
(iii) Cotton crop complex zone 
(iv) Jowar and groundnut complex zone 
(v) Ba]ra and gram crop complex zone 
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(vi) Sugarcane crop complex zone 
(vii) Jute crop complex zone 
(viii) Maize crop complex zone 
(ix) Plantation crop complex areas. 
To sum up, crop planning implies an effort to put 
each piece of land to its superior most use. Farmers should 
be advised/ suggested and educated about the value of 
better cropping pattern. The greatest force which can bring 
in changes in cropping patterns is the econcwnic factors and 
advanced technology. The experience of the recent years has 
shown that both these factors have brought numerous changes 
in cropping patterns and the progressive farming community 
is fully conscious of it. The cropping pattern should be 
built around the crop zones which are most efficient. 
Fanner should select according to his resources what is 
most suitable for him. 
It hardly needs to be emphasised that a salient 
revolution in a griculture is taking place and the changes 
in cropping pattern depend upon the advances in agricul-
tural technology, chemical industry and economic factors. 
This is an age of specialization and if farmers in different 
soil climate region can specialise in growing the most 
efficient crops of this region concomitant with the most 
efficient use of land, water, fertiliser and power, it 
will usher in an era of greatest prosperity for the country. 
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through agriculture. To encourage the fairmers to grow the 
most efficient crops of this region the government also 
has to take such steps which will give them sufficient 
incentive, 
1,3 CROP CONCENTRATION; 
The patterns of crop concentration reveal the 
variations in the density of any crop in a given region 
at a point of time. The objective of the study of crop 
concentration patterns is mainly to differentiate the 
areas of high and low density of individual crop in the 
different parts of the region. The designation of an area 
into wheat or rice region, for instance, conceals the 
degree of its density of cultivation. For the demarcation 
of cropping intensity a number of statistical techniques 
have been evolved and used. One of such techniques adopted 
by the Directorate of Agriculture, Government of India is: 
a N. 
Cropping Intensity = —-—^ / —rp- x 100 
io o 
where: 
th „_ ._ ^^ .th 
a . . = area under the i crop in the j year, 
io a. = area under the i crop in the base year. 
+- V** 
N, =5 net area sown in the j year. 
N = net area sown in the base year. 
In order to determine the regional character of 
crop distribution in India, Bhatia applied the location 
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quotient method (Bhatia, 1975) . 
Index for determining = 
Area of crop in Area of crop in 
and areal unit ^ the entire region 
Total crop^ ped T Area of all crops 
area in the in the entire 
unit region 
If the index value is greater than unity, the 
component areal unit accounts for a share greater than 
it would have had if the distribution were uniform in 
the entire region, and therefore, the areal unit has a 
concentration of great agricultural significance. After 
ascertaining the index values for the crops in the component 
areal units, the percentage share of each crop is calcula-
ted and then the areal units that show concentration are 
put in an ascending or descending order. The main advantage 
of the study lies in the fact that it enables to understand 
the areas of specialization of different crops grown in a 
region at a given point of time. 
1.4 CROP DIVERSIFICATION; 
Crop diversification patterns, like that of crop 
concentration, have great relevance in the agricultural 
land use planning. The diversification of cropping patterns 
means raising a variety of crops for arable land, the 
keener the competition the higher the magnitude of diversi-
fication (Singh, 1976). Infact, it is obvious that greater 
the nxomber of crops in a combination, the greater the 
34 
degree of diversification (Ayyar, 1969). Bhatia advocated 
a technique for measuring the crop diversification (Bhatia, 
1965) . He assumed in his study that the maximuin number of 
crops grown in a component areal unit are 10. Bhatia's 
study, however, does not make it clear as to v/hat was the 
lowest percentage considered. Ayyer modified Bhatia's 
method and took into account only those crops which occupy 
atleast one percent of the gross cropped area. Singh 
adopted the crop diversification technique of Bhatia with 
the following modifications for the determination of 
spatial patterns of crop diversification of H^ryana (Singh, 
1976) : 
Percentage of total harves-
Index of crop diversification = ted area under n crop 
Number of n crop 
When 'n' crops are those which occupy individually 5 per-
cent or more of the total harvested area in the component 
areal unit. 
The main advantage of the study of crop diversifi-
cation region lies in the fact that it enables to under-
stand the impact of physical and socio-economic conditions 
on the agricultural mosaic. Moreover, it helps in knowing 
the contemporary competition amongst crops for area, scope 
for rotation and effect on double cropping, total produc-
tion and per hectare productivity. 
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1.5 CROP COMBINATIONS: 
The study of crop combination regions provides a 
good basis for agricultural regionalization. The crops are 
generally grown in combinations and it is rarely that a 
particular crop occupies a position of total isolation 
from other crops in a given areal unit at a given point of 
time. The distribution maps of individual crops are inter-
esting and useful for planners, but it is even more important 
to view the integrated assemblage of the various crops 
grown in an areal unit. 
The different methods applied in the delineation 
of crop combination regions can be summed up under two 
headings. The first method for the demarcation of crop 
combination region is the arbitary choice method, e.g., 
the first crop only, the first two crops only or the 
first three crops, etc. The crop combinations delineated 
on arbitary choice method are, however, not rational and 
judicious, as by applying arbitration the rest of the 
crops grown in the area are irrationally excluded without 
any consideration of their percentage weightage in the 
total cropped area. The second method is developed in 
terms of variable based on certain differences which are 
relative and not absolute. This method being based on 
statistical approach is more accurate, reliable and 
scneitific as it gives better objective grouping of crops 
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of a region. Weaver was the first to make a combination 
analysis of data for several different crops (Weaver, 1954) . 
Weaver based his analysis on acreage statistics. He computed 
the percentage of total harvested cropland occupied by each 
crop that held as much as 1 percent of the total cultivated 
land. He calculated deviation of the real percentage of 
crops for all the possible combinations in the component 
areal units against a theoretical standard. The theoretical 
curve for the standard measurement was employed as follows: 
Mono culture = 100 percent of the total harvested crop 
land in one crop. 
2 crop combination = 50 percent in each of two crops. 
'3 crop canbination = 3 3.3 percent in each of three crops. 
4 crop ccmbination = 25 percent in each offour crops and 
systematically through to 
10 crop combinations 10 percent in each of 10 crops. 
For the determination of the minimiim deviation the 
standard deveation method was used: 
SD = n 
where d is the difference between the actual crop percen-
tages in an areal unit and 'n' is the number of crops in 
a given combination. As Weaver pointed out, the relative, 
not absolute value being significant, square roots were 
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not extracted so, the actual formula used was as follows: 
^2 
d = 
n 
Looking at the inherent weakness of Weaver's method which 
tends to include all or most of the crops in the series by 
which the resultant cOTnbinations become over generalized, 
Rafiullah developed a new deviation method in his work 
(Rafiullah, 1956). The technique devised by him, is expre-
ssed algebraically as follows: 
P n 
N2 
where d is the deviation, D is the positive difference 
and D is the negative difference from the medial value 
of the theoretical curve value of the combination, and 
•N' is the nximber of crops in the ccsnbination. 
CHAPTER TWO 
AGRICULTURAL PRICES 
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2.1 ROLE OF PRICE MECHANISM; 
Prices furnish the guide posts to indicate how 
resources should be utilized in an economy governed by price 
mechanism under competitive conditions, and they determine 
not only what shall be produced but also how much should be 
produced and also their distribution. 
Prices are called co~efficients of social choice. 
Application of price mechanism is supposed to lead to 
economic decisions based on allocative efficiency. Economic 
decisions are easier than the other social decisions pri-
marily because they benefit from this peculiarly efficient 
method for expressing and communicating individual prefe-
rences. Price mechanism assists in allocating commodities 
to different uses to achieve efficiency in production and 
distribution on the assumption of consumers sovereignity. 
It is a remarkably subtle and ingenious social contrivance. 
The price system has its limitations, but it is a powerful 
tool to elicit and transmit essential economic information 
and to stimulate appropriate decisions by producers and 
consumers (Dorfman, 1967). 
Social and natural scientists, especially geogra-
phers, have a long tradition of examining the direct 
relationship between natural environment and man's use of 
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land. The main objective of this research is that differences 
in land use can be explained to a considerable degree by 
differences in land quality (including climate). Some resea-
rchers have said that this ecological relationship is so 
important and over-whelming that the role of farmer as a 
decision maker can ever be disregarded (Found William^ 1971) . 
However, it is an observed fact that inspite of the ecological 
relationships, which may limit the range of choices, some 
choices continue to exist for the farmer's. The same land 
may be used for different crops either in combination or as 
a substitute for one another. Further, the producers may 
vary the quality and the quantity of inputs other than land 
even after a particular crop has been sown in the farm. 
A basic postulate of traditional economic theory is 
that the motivating force behind man's action is the attempt 
to maximise his net income. To the farmer, a particular 
pattern of land use determines the contribution of his 
economic activity to his income, and the price he recieves 
for his product associated with the land use is of vital 
importance for him. 
Now if we examine the Indian agriculture, many help-
ful conditions exists in it. One of the text book conditions 
of 'perfect competition' which exists in Indian agriculture 
because of a large number of buyeri and sellers. Since the 
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number of farmers is large, the demand schedule facing each 
of them is perfectly elastic although total market demand 
may tend to be Inelastic. In a way^ one of the pre-requis-
ites for the ideal operation of the price system is consi-
derably fulfilled. The producers can maximise his profits 
by adjusting the output to the point where marginal cost 
equals price. 
However, in foodgrains, production for subsistence 
is still the rule in most areas in India, while production 
for the market is an exception. Even for those farmers who 
are engaged in the cultivation of cash crops, the choice of 
crop is frequently limited in view of the physical const-
raints imposed by the soil climatic complex and inadequate 
irrigation facilities. In these circumstances, not only is 
the supply response to free market prices restricted but 
the market condition also loses much of its importance 
despite the 'free entry into the grain trade'. 
Another text book condition of perfect competition, 
that is perfect knowledge on the part of all buyers and 
sellers about conditions in the market, is not fulfilled. 
Perfect competition requires a clean foresight on the part 
of an entrepreneur, but this is completely absent from 
agriculture. 
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The farmer faces not only 'economic' uncertainly as 
to the price which he will get for his produce, but also 
about the yield because the relationship between inputs and 
outputs can't be precisely known, before harvest. 'One of 
the most permanent aspects of land use decision making is 
that many events cannot be predicted with hundred percent 
accuracy. Prices at time of harvest, availability of hired 
labours, machinery break down, technological change, govern-
mental action and weather conditions are all examples of 
factors which effect land use, productivity and income, 
but they are seldom known precisely before they occur' 
(Pound William, 1971). 
In India, the cyclic drought conditions in several 
parts of the country have unmistakably revealed that agri-
culture is a gamble with the monsoons. 
•In general, farmers who are limited to traditional 
agricultural factors are more secure in what they know 
about the factors they use than farmers who are adopting 
and learning how to use new factors of production. The 
new types of risk and uncertainty about the yield inherent 
in factors embodying an advance in knowledge are of real 
concern to fanners. They could be of critical importance 
to farmers who are producing so little that there is 
barely enough production for survival (Schultz, 1965). 
4 ' , 
Inspite of the relative ease with which some farmers 
can switch over from one crop to another, these changes 
usually takes at least, after a season, the lag between the 
stimulus of a change in price and the response of supply 
extends over an appreciable period of calender time because 
production is not usually in a flow. Particularly in agri-
culture the biological nature of the production process 
makes for a considerable lag between production inputs and 
outputs. The lag between the time of decision in respect of 
utilization of land, the most important input factor and 
the fruition of that decision into output is still larger 
(Dharam Narain, 1965). This in a way suggests that a price 
change must persist for a long time before there is a 
significant change in supplies reaching the market. It may 
be found that by the time supplies have altered considerably 
in the market, farmers have made an excessive response. 
However, the movement cannot be reversed without another 
time log. 
The ratio of prime cost to total cost of many farm 
products is very low. If we define prime cost as the 
difference between costs incurred when output is positive 
and those incurred in producing nothing while remaining in 
business (i.e., maintaining equipment so that production 
can be resumed), we find that some costs which appear to be 
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prime costs in agricultural context may be less than the 
costs which are generally included in 'operational costs'. 
For a fanner to remain in farming business, some maintenance 
costs can thus be regarded as inescapable and the escapable 
element in operating costs is correspondingly reduced. This 
problem of distinction of costs between operation and main-
tenance is more complicated in agriculture than in industry. 
Labour consitutes a major input item in the cost of 
production in agriculture. A major part of the labour force 
in Indian agriculture consists of the entrepreneur and his 
family. The opportunity cost of this labour may be very 
low because a change of occupation would involve the sacri-
fice of special skill and possibly a loss of social prestige 
as well. So even if we classify all labour costs as variable 
it is possible that the price of family labour would fall 
to a very low level before it seeks employment else where 
(Giles, 1966). 
Also the inter market price differences in India 
sometimes tend to be greater than the transport cost partly 
because of the lack of perfect knowledge and partly because 
of the defects of the prevailing marketing system on account 
of which the farmer may prefer to sell his produce at the 
village site. The seasonal fluctuations in prices are not 
consistent with storage costs, and so the returns from 
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seasonal holdings of stock in relation to storage costs 
may be quite significant. 
These features in a way account for the movements 
in the farm price level through time in wide and dramatic 
swings. These swings tend to be more frequent and of greater 
amptitude than those for the non farm sector. The wide 
fluctuations may be due to the difficulty in adjusting 
supply to changes in demand in agriculture, 'Out of this 
price variability-regular and irregular, wide and narrow, 
emerges several farm problems, variable farm incomes, low 
incomes over extended periods and uncertainiui in planning 
production' (Cochrane, 1958). 
The subject of farmers responsiveness to economic 
variables has gained importance during the fast few decades 
in both under developed and developed countries. Developing 
economies need to under stand the supply phenomenon in order 
to implement policies for raising the output to a level 
which can provide for adequate human nutritions for the 
increasing population and also to promote general economic 
development. Even in developed countries understanding of 
the supply phenomenon is of crucial importance for contro-
lling surplus, for raising farm incomes and resource 
productivity (Heady, 1961). 
45 
2.2 CONCEPT OF AGRICULTURAL PRICES: 
The strvicture and behaviour of prices denote the 
nature, composition and magnitude of prices. Price is the 
medium through which the desires of consumers are trans-
mitted to producers. Infact prices furnish the guide posts 
to indicate how resources should be utilized in an economy. 
According to Dr. V.K.R.V. Rao, 'the prime function of price 
is to bring equilibrium between demand and supply of goods'. 
After performing this economic function price movements 
should be of a self, liquidating nature. In order to avoid 
a rise in the general price level total output has to be 
raised to meet the increased demand for individual commo-
dities. The farm prices are the signals which convey the 
producers demand for agricultural products. Agricultural 
prices are quickly responsive to demand and supply condi-
tions. Since agricultural output constitutes half of the 
national product, the general price level is mostly deter-
mined by the behaviour of agricultural prices. The fluctu-
ation in the prices of agricultural commodities need be 
kept to minimum. The producer is to be safe guarded against 
a sharp price fall following a bumper crop and the interests 
of the consumers are to be looked after, at the time of 
crop failures or short supplies- Due to the market imper-
fections in under developed countries the effect of price 
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signals gets considerably weakened resulting in either time 
lags in response or differential magnitudes of responses. 
Agricultural prices is inevitably a part of the over all 
economic policy of India. A constant rise in the agricultural 
prices sets an inflationary tendency which may have its 
serious impact on the economy as a whole. A fall in farm 
prices is not also in general interests of the producers, 
since it tends to curb their incentives to produce more. 
The classic argument in favour of a midly rising 
price level lias been provided by 'Keynes'. His preference 
for a rising price level, though mild, is based on the 
redistributive effects of a rising price level and on the 
capacity to create an optimistic atmosphrere conducive to 
growth in investment and output. Dr. Raj Krishna attributed 
three main functions which agricultural price policy has to 
perform (Rajkrishna, 1967): 
(i) To accelerate the growth of agricultural output 
as a whole, 
(ii) To accelerate or decelerate the growth of indivi-
dual crops or in the context of planning, steer 
the crop mix according to targets, 
(iii) To secure adequate increases in the marketed supply 
of food crops in countries where a large part of 
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output is retained by the peasants for home consum-
ption. 
The objectives of agricultural price policy is to 
achieve price stability with-out destabilising the total 
revenue of the farmer and provide a price support which 
would be economic to the farmers as well as to agro based 
industries and at the same time safe guard the interests 
of the consumers. The short term goal of agricultural price 
policy is stability in crop prices to create certainity. 
The medium term goal emphasises stability in terms of trade 
for agriculture." The focus of the long term goal is on 
gradual adjustment of all prices towards their equilibirium 
level. Thus the role of agricultural price policy is to 
moderate short run price fluctuations and to allow prices 
to perform their long run allocative function. In short, 
it may be emphasized that the aim of the price policy should 
be to effect a proper structure of production and distri-
bution. Too rigid an insistence on a stable price level 
may affect the rate of growth adversely and too free a 
resort to inflation may lead to maldistribution of invest-
ment and incomes. 
The price mechanism should not be allowed to unduly 
erode the purchasing power of the various sections of the 
economy. In India a majority of the population devote a 
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substantial part of their energies to earn incomes suffi-
cient to purchase foodgrains. For this reason, there is no 
doubt that food grain prices should not be among the prices 
that are to go upon the assumption that food grain prices 
would be stablished at a remunerative level from the pro-
ducers point of view. 
Agricultural price analysis is one of the most 
important and well developed parts of price analysis.and 
it is not a mere exercise of academic curiosity but results 
of it are immediately put to v^ oik as bases for huge economic 
programmes. Agricultural price policy, in our country, has 
been under persistent criticism on the ground that it has 
been deliberately forcing producers prices down. Many 
world's well known economists have also criticised the 
Indian government policy. It is quite true that when the 
prices of farm products are kept low, the investment incen-
tives for increasing the capacity of agriculture get 
reduced. 
The role of prices in allocation of resources is 
well known. Factors such as 'blending with nature' are to 
be ignored and it is to be assumed that a farmer employs 
land and other factors keeping in mind economic objectives 
the farmers main objective under a particular land use is 
to maximise the economic return from his land. The price 
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which the farmer receives for his product is of vital 
importance for him. 
2.3 TYPES OF AGRICULTURAL PRICES; 
The farm produce passes from the producer to the 
consumer after passing through several stages. At the 
first stage there is the price of a crop received by the 
producers at the farm or at the village site during the 
period of harvest. At the second stage there is the whole-
sale price when the farm produce is sold in the bulk by 
the traders. The whole-sale price does not relate to any 
particular season. Thirdly, there is the retail price 
received by the retail trader and paid by the consumers. 
This is the price prevalent in the market at any time 
during the year. 
The Government of India has been announcing the 
minimum guarenteed prices known as support prices for the 
main farm crops. The purpose of such support prices is to 
save the farmers from the dangers of economically unre-
mmerative prices. 
1. Farm Harvest Prices: 
The farm harvest prices can be defined as the 
average wholesale price at which the commodity is disposed 
50 
of by the producer at the village site during the speci-
fied harvesting period. Now there is no reason why farm 
price should be meant necessarily the price received by 
the farmer at harvest time alone? The farmer may store 
the produce and sell it any time in the year. But in 
India it is a well known and extensively prevalent pheno-
mena that/ owing to the absence of storage facilities, 
shortage of credit, holding power, the compelling needs of 
debt repayment and of large interest payment, a very large 
proportion of farmers wish to sell their produce at harvest 
time. The bulk of transactions occurs at this time and 
there is meaning in identifying farm prices with farm 
(harvest) prices, it is these farm prices that influences 
the farmers production and other decissions and therefore, 
they have been used. 
The farm harvest prices data is collected by the 
government of all the states in India every week from a 
number of villages, selected on a purposive basis during 
the harvest period of six to eight weeks. Then the weekly 
prices were combined into tehsil and district averages 
through their simple arithmetic mean. The state average 
is calculated as a weighted average of district prices 
with the production of crop m the district as weights. 
Price quotations are collected through the revenue agencies 
operating in the state. 
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2. Whole Sale Prices: 
The whole-sale price is the price received by the 
trader in the whole-sale market and is not relatesto any 
particular season, 
3. Retail Prices: 
This is the price received by the retail trader 
and paid by the consumer. This could be the price preva-
lent in markets at any time during the year. 
2.4 PRICES OF AGRICULTURAL COKI-IODITILS AND THEIR TRENDS 
IN UTTAR PRADESH 
Uttar Pradesh ranks first in terms of population in 
India while in terms of area it is the fourth largest state 
in India. The state is having a preponderant influence on 
the economic as well as political affairs of the country 
due to its size, strategic position and being the most 
populus territory in the country. With such a large segment 
of population living within its boundary, the economic 
development assumes special significance. By the sheer 
weight of its population, economic growth in this region 
would naturally affect the average level of living of the 
country as a whole. 
In the state of Uttar Pradesh the agricultural 
sector can be a major source of economic growth but increase 
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in production is not enough, it has to be accompanied by 
an increase of surplus and there by of investment at a 
compound rate which should be well above the rate of 
increase in population. That's why the planners of the 
country while preparing five year plans and annual plans 
have kept the above facts in view by according top priority 
to agriculture. 
Here we are trying.to highlight that how the prices 
of various selected crops behaved during the period under 
study in the state of Uttar Pradesh. For an economy in 
the process of development, the products of agriculture 
enter into the total consumers goods as a diminishing 
proportion of the whole. Under sucn conditions, if changes 
in demand alone are considered, one would expect the prices 
of farm products relative to those of other goods to show 
a falling tendency. 
The data of farm harvest prices of various selected 
crops are converted into index number form by using base 
year 1960--61=100, the data has been taken for every quin-
quennium starting with the year 1960-61 and ending with 
the year 1985-86 and is presented in table 2.1. 
A persual of table 2.1 shows that the prices of 
foodgrains and non foodgrains has increased considerably. 
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Tab le 2 . 1 : Index number of r r l ce r , of importnnt c rops In U t t a r 
r r n d e s h . (1960 - 61 to 19fi5 - ?'6) 
1960-61 1965-66 1970-71 1979-76 19PO-8I 1905-B6 
Rice 
Jo war 
Bajra 
Maize 
Wheat 
Bar ley 
Gram 
Arhar 
Mustard 
Sugarcane 
P o t a t o 
Cot ton 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
A 9 5 
471 
4?1 
h75 
475 
495 
507 
h3b 
43 "5 
•-iB6 
448 
548 
489 
456 
402 
40? 
908 
444 
553 
543 
^90 
''(SS 
663 
487 
651 
67-1 
591 
577 
664 
526 
980 
804 
636 
670 
582 
583 
'-Pi^ 
1,151 
903 
958 
896 
998 
2,350 
2,13:-. 
1,553 
1 ,^57 
854 
1,083 
1,183 
1,091 
952 
1,222 
1,126 
1,215 
3,247 
2,253 
1,582 
1 ,457 
2,509 
1,556 
SOURCE: Est imated from d a t a taken from h a r v e s t p r i c e s of P r i n c i p a l 
crops i n I n d i a (1960-61 to 1985-86) , D i r e c t o r a t e of Econo-
mics and S t a t i s t i c s , ^.lni^.t^y of A g r i c u l t u r e , Covernment 
of I n d i a , New De lh i . 
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Among the cereals wheat, rice, jovjar, maize, barley and 
bajra have been considered. These crops show a gradual 
increasing trend but it has got a slump of about 15 percent 
between 1965-66 and 1970-71. But the nonfoodgxdins show 
more or less increasing trend. The crops considered among 
nonfoodgrains are potato, mustard, cotton and sugarcane. 
Prices of nonfoodgrains has increased considerably, though 
the prices of cereals has also increased but they are not 
too significant as they were, in the case of nonfoodgrains. 
But pulses, which consists of gram and arhar, recorded 
highest increase in prices in the last twenty five years. 
2.4.1 Prices of foodqrains and their trends: 
(i) Cereals: 
In the category of cereals, the highest increase was 
recorded by maize. Its prices increased by 1,122 percent 
between 1985-86 and 1960-61. There was an increase of 
373 percent between 1965-66 and 1960-61, then there was a 
decrease in the prices by 71 percent between 1970-71 and 
1965-66, then again it increased by 175 percent between 
1975-76 and 1970-71, and a further inciease of 381 percent 
between 1980-81 and 1975-76 and 264 percent increase 
between 1985-86 and 1980-81 was recorded (table 2.1). 
The price of barley has increased by 1,115 percent 
during the last twenty five yeaxo, v»ith the price increase 
55 
of 395 percent between 1965-66 ana 1960-61^ then a decrease 
of 51 percent in the next five years, then again an increase 
of 82 percent between 1975-76 and 1970-71, further 472 
percent between 1980-81 and 1975-76 and 217 percent between 
1985-86 and 1980-81 was recorded (table 2.1). 
The price of rice has increased by 1,083 percent in 
1985-86 to the base year 1960-61. It has increased by 
395 percent between 1965-66 and 1960-61, then there was a 
decrease of 10 percent between 1970-71 and 1965-66, again 
an increase of 166 percent between 1975-76 and 1970-71, 
329 percent between 1980-81 and 1975-76 and 203 percent 
between 1985-86 and 1980-81. 
The price of wheat also increased by 1,026 percent 
between 1985-86 and 1960-61. It has increased by 375 
percent between 1965-66 and 1960-61, 33 percent between 
1970-71 and 1965-66, 156 percent between 1975-76 and 
1970-71, 232 percent during the next five years, and 230 
percent increase was recorded between 1985-86 and 1980-81. 
The price of 1owar increased by 991 percent between 
1985-86 and 1960-61. Its prices recorded an increase of 
371 percent in the first five years of the study, then 
decreased by 15 percent between 1970-71 and 1965-66, 
increased by 215 percent between 1975-76 and 1970-71, 
459 percent between 1980-81 and 1975-76, then again 
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decreased by 59 percent between 1985-86 and 1980-81. 
The minimum increase was recorded by the price of 
ba 7ra. Its price has increased by only 851 percent between 
1985-86 and 1960-61. There was an increase of 321 percent 
between 1965-66 and 1960-61, then a decrease of 19 percent 
in the next five years, again its price increased by 179 
percent between 1975-76 and 1970-71, 3 22 percent between 
1980-81 and 1975-76, 49 percent increase was recorded in 
the last five years that is between 1985-86 and 1980-81. 
(ii) Pulses: 
A persual of table 2.1 shows that the highest increase 
is recorded oy the prices of gram, which has increased by 
3,147 percent in 1985-86 from the prices of the base year 
1960-61. The increase of 407 percent between 1965-66 and 
1960-61, 46 percent between 1970-71 and 1965-66, 427 percent 
between 1975-76 and 1970-71, 1,378 percent between 1980-81 
and 1975-76 and 889 percent between 1985-86 and 1980-81 
was recorded. 
Arhar recorded an overall price increase of 2,153 
percent between 1985-86 and 1960-61. The prices of arhar 
recorded an increase of 338 percent between 1965-66 and 
1960-61, 105 percent between 1970-71 and 1965-66 and 261 
percent between 1975-76 and 1970-71. Then the prices of 
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arhar shot up by 1,329 percent between 1980-81 and 1975-76 
and between the years of 1985-86 and 1980-81, 120 percent 
increase was recorded. 
2.4.2 Prices of non foodqrains and their trends: 
Potato recorded the highest increase in prices in the 
category of nonfoodgrains. It has increased by 2,409 
percent during the last twenty five years. It increased by 
348 percent between 1965-66 and 1960-61, 215 percent between 
1970-71 and 1965-66, then a decrease of 81 percent between 
1975-76 and 1970-71, and again an increase of 272 percent 
between 1980-81 and 1975-76 and between 1985-86 and 1980-81, 
the prices of potato shot up with 1,655 percent increase. 
The prices of mustard has increased by 1,482 percent 
in 1985-86 to the base year 1960-61. It has increased by 
353 percent between 1965-66 and 1960-61, 146 percent between 
1970-71 and 1965-66, 37 percent between 1975-76 and 1970-71, 
917 percent between 1980-81 and 1975-76 and 29 percent 
between the years of 1985-86 and 1980-81. 
The prices of cotton has increased by 1,456 percent 
during the last 25 years. An increase of 248 percent between 
1965-66 and 1960-61, 139 percent between 1970-71 and 1965-66, 
101 percent between 1975-76 ana 1970-71, 495 percent 
between 1980-81 and 1975-76 and 473 percent between the 
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years of 1985-86 and 1980-81. 
The prices of sugarcane increased by 1,357 percent 
during the last 25 years. It has increased by 286 percent 
between 1965-66 and 1960-61, 69 percent between 1970-71 
and 1965-66, 215 percent between 1975-76 and 1970-71, 687 
percent between 1980-81 and 1975-76, and 100 percent 
between 1985-86 and 1980-81. 
CHAPTER THREE 
REVIEVl OF LITERATURE 
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It may be useful to review the work on the response 
of cropping pattern to chanues in prices in the context 
of Indian agriculture. Since most of the investigators 
have used the model of 'Marc Nerlove*, so the summary of 
his model has been presented, also the works of earlier 
author's who have influenced 'Nerlove* is indicated. In 
this review, the work of 'J.R« Behrman' is also reviewed 
who has analysed the supply responsiveness in Thailand 
which is primarily a developing peasant economy like India. 
On Indian studies, the approach has been to trace the 
representative studies on the subject in chronological 
order. No detailed critical examination of these models is 
attempted. The objective is to examine the procedure 
adopted by the earlier investigators which would help in 
our attempt to specify and develop an alternative path. 
H.L. Moore had made a pioneering attempt in this 
field in 1917, With the hypothesis 'Prices ought to have 
some thing to do with production' (Moore, 1971). He related 
logarithmic first differences of cotton acreage with the 
lagged logarithmic first differences of undeflated cotton 
price. He found a simple correlation between current 
acreage and price of cotton at 0.5 for the period 1890-1913 
in the United States of America, It stands to the credit 
of Moore that his use of price lagged one year to represent 
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the expected price and the current year acreage to represent 
production has been followed by most of the research workers 
on supply analysis. 
B.B. Smith pointed out, yet another factor which is 
desirable to be employed in analysing the change in acreage 
that takes place in any given year is the change that took 
place in the preceding year (Smith, 1928). He pointed, out 
for other things being equal, a reaction from the change 
taking place in the preceding year is to be expected chiefly 
because agricultural production is practically never in 
precise adjustment to demand. 
L.H. Bean's contribution lies in the fact that he 
was the first scholar to have introduced the price of a 
competing crop specifically into his analysis (Bean, 1929). 
Marc Nerlove has attempted to estimate the elasticity 
of supply for corn, cotton and wheat in the United States 
of America, His work has dealt primarily with the role of 
farmers expectations of future prices play in shaping their 
decisions as to how much land they should devote to each 
crop (Nerlove, 1958). He tried to identify the price 
variable appropriate in a supply function with an observable 
variable or several observable variables. He has devised a 
model relating expected 'normal' price to past observed 
prices. If (P ) be the expected normal price during period 
't*, 'P ' be the observed price during period 't', and 'B' 
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be a constant called the coefficient of expectation. 
The model has been presented as; 
* 
if the observed out put X. is a linear function of P. 
t t 
and a random residual term U , 
mathematically we may write it as: 
X. = a^ + a. P* + U. (2) 
t o 1 t t 
Nerlove has shown that the observed output X may be 
written as a function of the past observed prices as in 
equation (3) and as a function of the lagged observe 
price and lagged observed output as in equation (4) 
X^ = a^ + a^ (BP. , + B(l~b) P^ T + )+ U^ (3) 
t O t t-1 t-2 t 
\ = a^B+a^BP^_^ + (l-B) X^_^ + U^- (l-B) U^_^ (4) 
Equations (3) and (4) form the basis of Nerlove's 
analysis. 
Nerlove has also considered the difference between 
the long and short run equilibrium output and the difference 
between the long run and short run elasticity of supply. He 
has developed a model relating the short run equilibrium 
output 'X ' to the long run equilibrium output 'X^'» 
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Let 'Y' be a constant called the coefficient of 
adjustment. The model developed may be written as: 
\ - \ - l = Y (x; - X^_^) 0 < Y < 1 (5) 
* 
Let it be assumed that X. is a linear function of P^ ^, 
t t-1 
then equation (2) may be written as: 
< = ^o + ^^t~l + \ ^6) 
Nerlove has dealt with the problem of adjustment to 
a changed level of prices over time. Reffering to'Koyck', 
he states that the change in output in response to the 
change in the level of prices as occuring with a 'disturbed 
lag' (Koyack, 1954). 
The estimates of the elasticities of supply of corn, 
cotton and wheat presented by Nerlove are substantially 
higher than what have here to fore been obtained. Estimates 
of the elasticity of cotton acreage to expected normal 
price range between 0.7 and 4.5, estimates of the elasticity 
of wheat acreage with respect to expected normal price 
range between 0.9 and 1.2; estimates of the elasticity of 
com acreage with respect to expected normal price range 
between 0.2 and 0.4. The main criticism about this model 
was its applicability to under developed countries because 
in these countries the production decisions of the farmer 
were considered to '^ e dominated by considerations relating 
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to soil climatic conditions, consiomption requirements of 
the family and cash needs. With reference to these countries 
the significant influence of general market forces reflec-
ted through changes in relative prices was not recognised. 
In an attempt to examine the responsiveness in under 
developed agriculture, J.R. Behrman analysed the respon-
siveness of four major annual crops rice, cassava, corn 
and kenaf in Thailand during the period 1937-1963 (Behrman, 
1968). He has reviewed in detail the general debate over 
the supply responsiveness of under developed agriculture. 
He has examined the 'Nerlovian' dynamic total supply 
response model. He has used the area planted in a crop of 
concern as the dependent variable in his estimation of 
Thai supply responses presuming the area planted to be a 
better index of planned production in the given conditions. 
The study concentrates upon the response to price changes. 
However, the responses to yield changes to crude represen-
tations of risk, to malaria control, and to population 
changes are also examined. The supply relationships are 
estimated on the 'Changwad' (provincial) level in order 
to better represent the relevant variables. The results of 
the study strongly support the hypothesis that farmers in 
economically under developed countries respond signifi-
cantly and substantially to economic incentives. No 
significant evidence ha? been found for the hypothesis 
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that institutional constraints preclude significant respon-
ses to economic incentives in under-developed agriculture. 
G. Parthasairthy in his study observed a negative 
relationship between supply and prices. He was explaining 
the substitution between sugarcane and paddy in Tamilnadu. 
He argued that the relative profitability of sugarcane 
rather than its price was the chief factor determining the 
change in acreage (Parthasarthy, 1959) . 
Raj Krishna estimated the parameters of several 
supply relations of agricultural commodities in the 
Punjab region before 1946 (Raj Krishna, 1963). The basic 
model used by him is the 'Nerlovian' adjustment model: 
x; = a + bP^_^ + c Y^_^ -. g2^_.^ 4- hW^ + U^ (1) 
\ - \-l = ^  K- \-l^ ^2) 
where [X is the standard irrigated aciQage that fanners 
would plant in the year 't*, if there were no difficulties 
of adjustment. 
X is the standard irri>jated acreage actually planted to 
the crop is the irrigated acreage plus the unirrigated 
acreage multiplied by a standard factor. 
'P' is the relative price of crop, i.e., the post harvest 
price of the crop, deflated by an index of the post har^/est 
prices of the alternative crops. 
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•y is the relative yield of the crop i.e. the yield of 
the crop deflated by an index of the yields of alternative 
crops. 
'Z' is the total irrigated area in all crops of the season, 
•W' is the rainfall, 
'u' is the error term. 
'B' is the Nerlovian coefficient of adjustment. 
The farmers, it is postulated, are able to increase 
the acreage of a crop in any year only to the extent of a 
fraction 'B' of the difference between the acreage they 
would like to plant and the acreage actually planted in 
the preceding year. 
Equation (1) and (2) yield the estimating equation: 
X. = a + b-P. ,+ b^Y. ,+ b.Z + b^W + b^X. ,+ V. (3) t o 2 t-1 3 t-1 4 t-1 5 t 5 t-1 t 
Where a = aB, b = bB, b = cB, b = gB, b = hB, 
b,= (1-B) and V^= Bu^. 
D t t 
Out of the 'shifter' variables Y, Z and VJ, shifting 
the acreage price relation, he has included only those 
variables in the estimating equation of a given crop which 
he has found on a preliminary analysis, to be important 
factors determining the acreage of that particular crop. 
He concludes that by correctly specifying the relevant 
non price variables one can obtain significant net regression 
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coefficients and elasticities of the price variable, and 
the argument between the pratagonists of the price varia-
ble and the non price variables thus appear to be barren 
and superfluous. It is evident from his analysis that in 
the determination of acreage, price alone was the important 
factor found out in the case of maize and suqarcSne,price 
was a mere significant factor than yield (in terms of 
elasticities) in the case of cotton (yield), irrigation 
capacity was more important than price in the case of 
cotton (acreage) , bai'ra and wheat irrigated; yield was 
more significant than price in the case of rice, and 
rainfall was most crucial in the case of unirrigated wheat, 
barley and gram. He has pointed out that a 'priori' beliefs 
about the responsiveness of the output of inaividual crops 
to price movements and other factors can not be accepted 
at their face value. He further states that no general 
presumption in favour of the irresponsiveness of crop 
output to prices in poor economies be upheld, and the 
responsiveness varies as between different crops and 
regions. It is maintained that due to various types of 
uncertainties in agriculture as mentioned above, the 
response of farmers to adjust supplies to changes in 
prices may be slow and spread over a period of time and 
level of production achieved may be different from the 
planned level. This study ruled out the need for explaining 
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the behaviour of the so called subsistence farroer in terms 
of non economic factors. 
Dharam Narain's study is a well authenticated and 
thought provoking contribution. He has attempted a rigo-
rous exposition of almost all important aspects of the 
hypothesis concerning producers behaviour in response to 
price changes in the context of peasant agriculture. The 
complex and intricate theoritical issues involved in 
assesing the role of basic economic principle of profit 
motive in the decision making process of the Indian 
farmers have been thoroughly examined. The second part of 
his study is devoted to a graphical comparison of year to 
year variations in acreage, under six crops i.e. cotton, 
jute, groundnut, sugarcane, rice and wheat with those in 
their prices and proceeds per acre. The prices of compe-
ting crops and data of rainfall have also been Juxtaposed. 
While the graphical method of analysing the complex rela-
tionship between prices and acreage has the merit of 
simplicity, it lacKs precision. It has also not been 
possible to quantify the significance of the influence of 
different variables, which an econometric approach would 
have attempted. He concluded that the Indian farmer is 
significantly responsive to price. He has however, pointed 
out a striking difference of behaviour between cash crops 
and food crops. Similarily between the behaviour of areas 
68 
under cash crops and the prices of those crops, corrected 
with reference to change either in index of agricultural 
prices or in the prices of specific competing crops, in 
the majority of the cases it is so striking that price 
emerges as a decisive consideration to the farmer with 
the areas he sows for those crops (Dharam Narain, 1965). 
The study reveals that the Indian cotton grower is 
about as significantly responsive to commercial stimuli 
as his counterpart engaged in highly commercialized 
agriculture in the U.S.A. In the case of foodgrains, 
rainfall assumes that status v;hich price does in the case 
of cash crops. The study also demonstrates the role of 
price in foodgrain areas. The basis for expecting the play 
of price in foodgrain areas is, however firmer when food-
grains compete with cash crops rather than with rival 
foodgrains in a given area. On the basis of his selective 
findings relating to rice area in the jute region of 
Bengal, and a cotton growing tract in Madras, to wheat 
area in a part of sugarcane growing region of Uttar Pradesh, 
to jowar area in relation to area under groundnut in 
Madras, and to area unuer millets generally in the cotton 
growing regions of the country, Dharam Narain has proved 
that in specific regions atleast, price exerts a significant 
influence on the variations of foodgrain areas. The signi-
ficant feature of his work is the effort made by him in 
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obtaining the data and the height of imagination in co-
ordinating and filling the gaps in the data. In this study 
no econometric approach has been attempted therefore it 
has not been possible to quantify the influence of diffe-
rent relevant variables. 
Gupta and Majid have examined the effectiveness of 
relative prices in bringing about changes in acreage sown 
under sugarcane and paddy in Deoria district (Gupta and 
Majid, 1965) . The impact of relative prices on acreage is 
examined by studying the variations in the harvest price 
of rice at Deoria and the guarenteed price of sugarcane 
in relation to changes in acreage sown under paddy and 
sugarcane. With the convential hypothesis that changes in 
harvest price of crop in a given year would influence the 
acreage sown under the crop only in the subsequent year, 
a time lag of one year is allowed in the analysis of 
association of harvest prices and acreage under crops. By 
removing the trend through the device of link relatives, 
the investigators have computed the link relatives of 
relative prices and the relative acreage on an year to 
year basis. The analysis suggests that a continuous expan-
sion of acreage under sugarcane in relation to paddy from 
year to year may not altogether be a function of variations 
in the relative prices of sugarcane and paddy from year to 
year. The importance of this study lies in that they have 
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collected data from hundred selected prducers, regarding 
the inputs for sugarcane and paddy for the year 1961-62 
to compare net monetary gains from the cultivation of an 
acre each of sugarcane and paddy. It has been analysed 
that net monetary return per acre from sugarcane is four 
times high as that for paddi ^nd this has provided an 
explanation for increase in sugarcane acreage relatively 
to that of paddy in Deoria district. The development of 
co-operative marketing system for sugarcane and the various 
facilities and inducements provided to the producer for 
sugarcane cultivation, e.g. the fixation of a guaranteed 
price and its announcement in advance by the government 
and the assurance of a market at that price, also helped 
to accentuate the expansion of sugarcane acreage. With 
the help of data collected through the survey method the 
authors have analysed the response of the selected producers 
to variations in prices and to marketing policies. 
Another thought provoking work has been done by 
Jai Krishna and M.S. Rao. They provide us with other 
response evidence intwo papers (Jai Krishna and Rao, 1965 
and 67). In these two papers the subject of investigation 
is limited to wheat in Uttar Pradesh during the period 
1950-51 to 1962-63. In their first paper (Rao, and Jai 
Krishna, 1965). Twelve price formulations based on whole-
sale prices have been used to explain the changes in wheat 
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acreage dux'ing the period of study. The results of the 
study indicate that the inference relating to acreage 
responce changes drastically, depending on the estimate 
of the expected price used. The investigators have conclu-
ded that the 'pre concieved of both the schools of thought 
i.e. those hypothesizing high degree of supply response 
and those hypothesizing negligible supply response/ can 
be sustained if the results for different models are looked 
at individually. 
The second paper (Jai Krishna and Rao, 1967) of the 
authors is an extension and refinement of their first 
paper. Nine alternative price expectation models and six 
different response equations have been used in the study. 
The results of the study indicate that acreage under wheat 
has been fairly elastic to changes in relative price of 
wheat and substitute crops during the period of study. The 
analysis suggests that the three year average of pre sowing 
price of wheat deflated by the three year average of pre 
sowing prices of substitute crops along with the relative 
yield of wheat and rainfall are the most important factors 
influencing farmer's decision on acreage allocation among 
wheat and substitute crops. The investigators conclude 
that traditional regression models for estimating the 
supply response co-efficients, can give the results. Most 
of the short run elasticities derivec from tne Nerlovian 
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models have been found to be non-significant. The long run 
elasticities obtained from some of the traditional model 
specifications have been found to range between 0.60 and 
0.72 (significant at 5% level). These elasticity estimates 
compare favourably with those obtained from the adjustment 
lag models of the Nerlovian type. The Nerlovian type 
models have been found to have an edge over the traditional 
ones in so far as the proportion of variation in wheat 
acreage is explained by the explanatory variables. 
Another study on this topic has been done by Satya-
narain. He observed that the installed capacity of sugar 
factories had a positive linear relationship with sugarcane 
acreage. It is clear that besides prices there are some non 
price variables also which influence the acreage allocation 
among different crops (Satyanarain, 1967). 
P.V. John has analysed the impact of price variations 
on acreage and output of the crops at the all India level 
during the period 1958-4y to 1960-61, both graphically and 
statistically (John, 1968). He has used exponential function 
of the form Y=ax . He has considered three types of respon-
siveness: 
(i) Changes in the area and output of a crop in response 
to changes in its price, 
(ii) Changes in the area and output of a commodity in 
response to changes in the price of this commodity 
- relative to that of another commodity which can be 
grown as its substitute. 
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(iii) Changes in the area and output, of a commodity rela-
tive to changes in the average price of a composite 
group of commodities that can be grown as its 
substitute. 
Thus he has studied the following types of functional 
relationships: 
Ax or Ox = a + bPx (l) 
Ax Ox , Px /„» 
-r— or -pr- = a + br—• (2) Ay Oy Py 
^ or ^ = a + D p^ (3) 
Where Ax, Ox, Px are the area, output, and price respecti-
vely of commodity X under investigation, Px/Py is the 
relative price of commodity X and another commodity Y 
which competes with it, and Px/Py is the relative price 
of commodity X and a composite commodity which is the 
aggregate of several specific commodities which compete 
with X. He has adopted the convential approach of relating 
prices prevailing in the previous year to area and output 
in the current year. He has found in the majority of cases 
a positive relationship of one kind or another between 
price and area or output and relative price and relative 
area or relative output. 
The National Council of Applied Economic Research 
(NCAER) has also estimated the responsiveness of four 
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selected food crops, rice, wheat, jowar, gram to changes 
in prices (NCAER, 1969) . This study, assumes that the price 
elasticity of the area planted under a crop is good appro-
ximation to the elasticity of output. It has been argued 
that output statistics themselves have been arrived at by 
multiplying the area by the average estimated output per 
unit area determined as a result of crop cutting experi-
ments and that it can be reasonably assumed that inputs 
on which the output depends normally have varied with area 
during the period of study from 1951-52 to 1964-65. It 
has been stated, that this is not so in the succeding 
years which have witnessed rapid technological changes. 
The study aims at inter regional comparison to find out 
how responsiveness varies between different crops and 
region. The basic model used was the Nerlovian adjustment 
model. The study reveals that the area the four selected 
foodgrains responds little to the relative price varia-
tions. The price elasticity of the area is in the medium 
range (short run area elasticities between 0.1 and 0.4). 
Chandresh Kumar in hiis study stated that due to 
various types of uncertainties in agriculture the response 
of farmers to adjust supplies to chances in prices may be 
slow and spread over a period of time and level of produ-
ction achieved may be different from the planned level. 
He was inspecting the response to price changes of sugarcane 
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in Uttar Pradesh (Chandresh Kumar, 1970) . He assumed in 
the study that instead of current prices, the price pre-
vailing in the preceeding year would influence the produ-
ction. 
Jha and Maji have also tested the applicability of 
the 'cob Web theorem' for area under sugarcane in four 
district of Bihar for the period 1934-35 to 1964-65 (Jha 
and Maji, 1971). Two types of models, namely 'traditional 
Cob Web models' and 'dynamic supply versions' have been 
used. Both the models indicate the existence of convergent 
types of G©b Wsb, the traditional model suggesting a two 
year periodicity of the price cycle and the dynamic version 
indicating cycles of four-five years duration. 
Tyagi in his study built models of farmers expectancy 
behaviour by analysing the nature and basis of farmers 
future price expectations and for using these models for 
generating the expected prices which could be used expli-
city for finding the functional relationships between the 
expected prices of a crop and the acreage allotted to that 
crop (Tyagi, 1971). He analysed the foundation of expec-
tations and the expectancy behaviour, i.e. how different 
farmers formulate their expectations about future prices 
in general. He has tried to identify the variables which 
enter into the formulation of future price expectations 
and the ways in which the effect of different variables 
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is aggregated to arrive at the expected price. The study-
says that farmers expected prices which they are likely 
to get for their products in the form of ranges of prices 
with in which the future prices are expected to fall. 
Fanners generally expect prices to move in the direction 
of the expected trend by an amount which is a function of 
the past observed change. Flowever, the rate at which prices 
are expected to increase is greater than the rate at which 
they are expected to come down. For measuring the degree 
of price responsiveness a functional relationship between 
the expected future price and the acreage under that crop 
has been established. To compare the results of the two 
approaches of estimating supply response one using expec-
ted future prices and the other using actual realized 
prices of some previous period, the elasticity of supply 
response has been estimated from different functions using 
both types of prices. The results of this study show that 
the farmers in underdeveloped countries respond quickly, 
normally and efficiently to relative price changes. 
A recent study by Batra brought into light certain 
important characteristic of supply response of a subsis-
tence crop before the introduction of the H.Y.V.P. (1952-53 
to 1964-65) and after its introduction (1966-67 to 1971-72) 
for ba I'ra in the four selected districts of Gujrat. The 
study has also discovered the factors responsible for the 
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observed differences in the rate of acceptance of new tech-
nology, {Batra, 1978). He has firstly examined the impact 
of variations in prices and other explanatory variables 
on changes in area under bajra in the 'traditional techno-
logy period' (1952-53 to 1954-65). Multiple regression 
coefficients of area response equations under alternative 
model specifications with suitable shifter variables were 
presented. The coefficient of price was positive and 
highly significant at 1% which suggests that area under 
ba jra is positively and significantly related to variations 
in prices. This result is significant in the case of a 
subsistence crop which was grown largely for self consiimp-
tion during the above mentioned period. The inference one 
can draw from this type of result is that even subsistence 
grovers are responsive to price changes. Under such condi-
tions of rising prices the farmers at mere subsistence 
level would increase area under their subsistence crop to 
provide sufficient food for the farm family since it would 
be costlier for them to meet their subsistence requirement 
from the market. Thus Batra does not support the commonly 
held belief that prices have insignificant role to play 
in bringing out changes in the area of a subsistence crop 
produced mainly for self consumption. In second part of 
his study, he has made an attempt to analyse the response 
°^ ba jra crop in regaid to varicitions in price in the 
selected district (1966-67-td 19^7^:^72). He has used 
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estimated regression equation for changes in axea under 
new technology with price. A minute analysis of model 
specification suggests that the area under ba jra has not 
fooved in sympathy with chan,;cs in absolxite prices of 
ba jra during this period. This result is conditioned by 
several factors. Main factor is the cost per unit of out-
put is generally lower under new technology. In these 
circumstances, the farmer gets higher profit by bringing 
more area under HYV of ba jra. As a result changes in the 
prices of baira has become of secondary importance in 
bringing out changes in the level of income. However, 
higher production under the HYV has enabled the farmer 
to meet his subsistence requirements with lesser area 
and while sowing his surplus area he has started to look 
at the change in income from competing crops. 
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The Upper Ganga, Yamuna Doab is agriculturally the 
most developed region of Uttar Pradesh. It lies in the 
north-western part of the state, betwden the two master 
streams - the Ganga and the Yamuna and covers an area of 
about 20/624 square kilometers. It is a level, monotonous 
and'fairly productive plain lying to the south of the 
Siwaliks, whose watershed separates the area from the 
district of Dehradun. The easterni and western boundaries 
of the region are formed by the Ganga and the Yamuna 
rivers, while the southern border is political boundary 
which separates it from the Aligarh district (Fig. 4.1). 
The Upper Ganga Yamuna Doab consists of five districts 
namely Saharanpur, Muzaffarnagar, i^ e^erut, Ghaziabad and 
Bulandshahar which lies between 28 ^ to 30 24 ' north 
latitudes and 77^2' to 78°29' east longitudes (table 4.1). 
This region, according to 1981 census, had a population of 
11,916,694 persons with a density of 578 persons per square 
kilometers. According to 1985-86 data the total area of 
this region is about 2,055,373 hectares of which^75.72 
percent is net sown area, area sown more than once is 
50,36 percent and the gross cultivated area is about 
125.1 percent.The net irrigated area is about 87.5 percent 
of the net SQ\<IX). area of which^ 66.58 percent is irrigated by 
tubewells and 31.63 percent irrigated by canals and 1.49 
percent by other sources. 
S( 
T a b l e A, 1: Adr in i n^  r - i l i ve J i v ' ^' M " l " : c ' -.n • -- Y:^ u:r Do nb 
onlinr;ia Muzaff-^r- . , 
p u r 
>.q7i-ih-cj iul'^^-'l Upper Ganga 
oii^h-T Yamuna iJoab 
1 . Area 5,b9b A,176 3 , ' 1 1 2 , 5 9 0 4 , ^ 5 2 2 0 , 6 2 4 
( Sq. Kms.) 
2 . No. of 
T e h s i l s A 4 4 z^  4 16 
3 . No. of 
B l o c k s 16 14 1. 10 17 75 
4 . No. of 
Towns 16 18 23 13 22 92 
5 . No. o f 
V i l l a g e s 1,700 927 920 704 1 ,365 5 , 6 l 6 
SOURCE: Census R e p o r t , D i r e c t o r a t e of Census O p e r a t i o n s , U t t a r P r a d e s h , 
8?. 
Cultivation of crops has been the main occupation of 
an over whelming section of the population in this region, 
this occupation still engages directly or indirectly about 
three fourths of the total population. The economic classi-
fication shows that 29.53 percent of total population are 
the main workers while the nonworkers are about 70 percent. 
Among the main workers, 39.61 percent persons are cultiva-
tors, 21.29 percent are agricultural labourers, 4.21 percent 
work in house hold industries and the remaining 35 percent 
are engaged with other occupations (table 4.2). 
The district of Saharanpur has been divided into four 
tehsils, namely Saharanpur, Makur Deoband and Roorkey which 
are further sub-divided into sixteen blocks. The district 
has about 1,700 populated villages. The district according 
to 1981 census, had a population of 2,673,551 persons and 
density of about 478 persons per square kilometers. The 
total area of the Saharanpur district is about 5,595 square 
kilometers. In 1985-86 of the total area^69.52 percent 
is net sown, 44.39 percent is sown more than once and 
113.91 percent is gross cultivated area. Of the net sown 
area^ about 67.64 percent is net irrigated area of which, 
69.1 percent is irrigated by tubewells and 30 percent by 
canals. Saharanpur district has 38 percent main workers 
and 61 percent non-workers of the total population. Among 
the main workers the district has 35 percent persons 
engaged as cultivators, 29 percent as agricultural labour-
ers. 
(U 
p 
a 
3 
o 
a, 
-I . 0 
5 CO 
I to 
g 
I (0 
l O 
; 3 
EH 
ON 
c 
r: 
a' 
m 
• c 
-c 
r H 
3 
CO 
o 
r-IM 
K-
l O 
KN 
•• 
(M 
U3 
t--
CO 
C 
(0 
JD 
ro 
•H 
N (0 
x: 
o 
o 
t o 
T -
• r o 
-:r CO 
* 
vO 
CO 
• i n 
VD 
4-» 
3 
L, 
O 
O 
iXl 
<f 
<N1 
•> N 
VO 
t-
t^  C--
• CO 
\0 
u 
3 
P. 
c CO 
f . 
n) 
T -
^ lf\ 
*• ir\ 
>-\o 
CO 
CM 
(SI 
3 
a 
o 
rH C 
EC O 
t , - H 
I-, to 
o a 
, o 
so 
•w (0 
C -P 
QJ O 
QJ O 
CO 
o 
3 
a 
o p 
c c 
ro o 
XI 'H 
3 to 
•H 3 
0 a 
o 
01 p . 
hO 
CO fH 
4-J to 
C +J 
(1) O 
O •>-' 
(H 
OJ O 
CO 
t~-i n 
• C^ 
c^ J 
i n 
CO 
m 
B 
i d 
3 
C. 
o p, 
CO 
CD 
U5 
00 
-3-
CO 
C\J 
CO 
rH 
CO 
01 
OJ C 
Ml O 
to -H 
+-• -H 
c ro 
0) r-t 
O 3 t. a 
0) O 
a, o, 
rg 
c\j 
J -
ID 
•H to 
O U 
01 
a X 
bO S-, 
to o 
•P 3 C 
<U H 
, O to 
t-+J 
<U O 
CU-M 
0\ 
CM 
i n 
t~-
o 
r-
00 • 
lO 
• [--
t \ j 
o CD 
• VD 
l<^ 
( \ j 
cr\ 
• n j 
r~ 
Ch 
O 
• m CN 
cr. 
•Xl 
• en 
oo 
u to 
-M 
p 
D 
to 
C 
o 
• H 
+' 
r.. 
t . 
(U 
P, 
O 
to 
3 
to 
C 
tu 
t-j 10 
Ifl t , 
In OJ 
3 X 
H O 
3 ? 
O 
• H H 
U CO 
h04-> 
CO o 
o o 
+-» 
o 
ho 10 
+J tU 
a u 
<D 3 
ai to 
K . 
x: 
to to 
3 01 
U) TJ 
C r 
ID t -
r 1 a. 
t d 
O 
CO 
84 
The district of Muzaffarnagar has been divided into 
four tehsilS/ namely Muzaffarnagar Kairana, Jansath and 
Budhana which are further sub-divided into 14 blocks. The 
district has about 927 populated villages. The total area 
of the district is about 4,176 square kilometers and 
according to 1981 census, the district had a population 
of 2/274,487 persons, the density of population is 545 
persons per square kilometers. In 1985-86 out of the 
total area the net sown area was 79.69 percent, 47.92 
percent area is sown more than once and 127.61 percent is 
gross cultivated area. The net irrigated area is 88.08 
percent of the net sown area of which 57.65 percent area is 
irric,ated by tubewells and 41.41 percent by canals. Of the 
total population in the district^28.48 percent area main 
workers and 71.18 percent are non-workers. Among the main 
workers, 42.10 percent the population are cultivators and 
28.09 percent are agricultural labourers (table 4.2). 
The district of Meerut has been divided into four 
tehsils, namely Meerut, Baghpat, Sardhana and Mawana, which 
are further sub-divided into 18 blocks. The district has 
920 populated villages. The total area of the district is 
about 3,911 square kilometer and according to 1981 census, 
the population is 2,767,246 persons and the density is 
707 persons per square kilometer. In 1985-86 of the total 
area of the district.79.80 percent is net sown, 52.27 percent 
area is sown more than once and 132 percent is gross 
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cultivated area. Of the net sown area 94.24 percent is 
net irrigated of which^57.30 percent is irrigated by tube-
weils and 31.78 percent is irric^ated by canals (table 5.1) 
The district of Ghaziabad was separated from the 
districts of Meerut and Bulandshahar in 1976. It has been 
divided into four tehsils namely Ghaziabad, Dadri, Hapur 
and Garhmukteshwar which are further sub-divided into ten 
blocks. The district has about 704 populated villages. 
The total area of the district is about 2,590 square k.m. 
and according to 1981 census, the population is 1,843,130 
persons and the density is about 712 persons per square 
kilometer. In 1985-86^ of the total area^72.30 percent is 
net sown area, 50.24 percent area is sovm more than once, 
122.54 percent is gross cultivated area. The net irrigated 
area is 92.34 percent of the net sown area of which^64.42 
percent is irrigated by tubewells and 32,34 percent by 
canals (table 4.1). 
The district of Bulandshahar is divided into four 
tehsils, namely Bulandshahar, Sikandrabad, Khurja and 
Anupshahar, which are further sub-divided into 17 blocks 
and they have 1,365 populated villages. The total area of 
district is about 4,352 square kilometers and according 
to 1981 census, the population is 2,358,270 persons and the 
density is about 542 persons per square kilometer. Buland-
shahar district has in 1985-86 of the total area,78 percent 
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is net sovm 58.62 percent area is sovm more than once and 
136.69 percent is gross cultivated area. Cf the net sown area^ 
98.8 percent is net irrigated of which^73.29 percent is 
irrigated by tubewells and 23.52 percent by canals. 
4.1 STRbCTURE AND RELIEF: 
The Upper Ganga Yamuna Doab, with the exception of 
its northern part^ is a level monotonous plain. The river 
valleys and the sandy undulations constitute the only irre-
gular features of the region. The northern boundary of the 
area is formed by the 'SiwaliK' hills, which appear conspi-
cously in the northern parts of Saharanpur. The watershed 
of Siwaliks separates the district of Saharanpur from 
Dehradun district. In the submontance tracts a variety of 
hill features can be seen. Which are gradually being sharpened 
under the influence of the various agents of erosion. The 
peaks are rugged and abrupt tov/ards the plain. Two passes, 
'Mohan' and 'Timli' join the plain with Mussoorie and 
Chakrata hill stations respectively. South of the hills is 
the sulgmontane tract, which abruptly terminates and merges 
into the plain. The fertile river valleys are the dividing 
lines of the plains and the elevated topography of the north. 
The contour line of 300 meters above the sealevel can be 
taken as the northern boundary of the fertile cultivated 
area. The general gradient of the area is from north to 
south and the contour of 200 meters, which crosses the 
district of Bulandshahar from west to east, passes almost 
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along the southern part of the region. 
Upper Ganga Yamuna Doab structurally forms a part 
of the Indo-Gangetic plain which is geologically of recent 
origin and has been formed mainly by sediments derived from 
the young fold mountains of the north, and the peninsula in 
the south. Various hypothesis have been put forward to 
explain the geological evolution of this plain. Edv^ard 
Suess has suggested that it is a "fore deep'formed in 
front of the high crust waves of the Himalays as they were 
checked in their south-v;ard advance by tne flexible solid 
landmass of the peninsula (Viadia, 1919) . On the basis of 
physical and geodetic considerations. Sir S. Burrad considers 
that this plain occupies the 'rift valley', a portion of the 
Earth's surface sunk in a huge crack in the subcrust, between 
parallel faults on its two sides. This rift extends from 
the surface far down into the crust about thirty two Kms 
deep and is subsequently filled up by alluvium. This view 
has got few geological facts in support, but is not adopted 
by geologists, who believe that this depression is a true 
'foredeep', a down warp of the Himalayan foreland, of 
variable depth, converted into flat plains by the simple 
process of alluviation CWadia, 1919). A third and more recent 
view about the origin of this region is a sag in the crust 
formed between the northward drifting Inaian continent and 
the comparatively soft sediments accumulated in the Tethyan 
Sea which later on, were crumpled up and lifted up in the 
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form of mountain system (Krishnan, 1982). A general accepted 
view about the origin of this plain is that, it has been 
formed by the buckling down of the northern border of the 
peninsular shield beneath the sediments thrust over it from 
the north (Krishnan, 1982). Whatever may be the cause which 
gave birth to this trough, but once it was formed, the 
depression was filled up with sediments brought by rivers 
flowing from the Himalayas and the peninsula (Sharrna and 
Coutinho, 1980). About the period of its origin it is said 
that the Indo-Gangetic depression must have been formed in 
the later stages of the Himalayan origeny, when the Indian 
shield under thrust the Asian continent (Krishnan, 1982). 
The exact thickness of the alluvium has not been 
ascertained, but recent gravity, magnetic and seismic 
explorations show that it is variable from less than 1,000 
to over 2,000 meters (Wadia, 1981) . Geologists differ in 
their estimates about the thickness to be about 1,950 meters 
(Glennie, 1932) . Oldhum postulated the depth of the trough 
to be about 4,600 meters near its northern limit (Oldhum, 
1917) . Borings done mainly for artesian wells have penetrated 
upto only 1,606 meters in recent alluvial strata (Krishnan, 
1982) . 
It is universally accepted that the fore deep has 
been filled by materials deposited in the lawland by rivers 
and other agents of erosion. These deposits consist of 
89 
sediments, silts and clays with occasional gravel belts. The 
rocks in general are every where of fluviatile and sub 
arial formations, massive beds of clay, either sandy or 
calcareous, corresponding to the silt^mud and sands of the 
modern river are found. At some depth from the surface there 
occur a few beds of compact sands and even gravelly conglo-
merates. A characteristic feature of the plain particularly 
in the older parts is the abundant dissemination of impure 
calcareous matter in the form of irregular concretions. 
The quantity of gravels and sands diminished from the Siwalik 
hills towards the plain. In the southern part of the region 
such formations are totally absent. 
The alluvial deposits are divided into bhanqar and 
khadar. The bhanqar lands are older alluvium and corresponds 
in age to middle Pleistocene period. They occupy the higher 
grounds, forming small plateaus in the interfluve areas above 
the general flood levels of the main rivers and their tribu-
taries, the most important material in the bhanqar lands is 
clay which at places become loam to sandy loam. The colour 
of these lands is rather aark and large areas of rich 
agricultural tracts have become unsuitable for cultivation 
due to the presence of reh. The khadar lands are newer 
alluvium, younger in age and form the flood plains along 
the river banks. Khadar deposits are of various shapes and 
sizes and are confined to the vicinity of the rivers Ganga 
and Yamuna. These lands are composed of sand, silt, mud. 
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and clay. They are of light colour and generally poor in 
calcareous matter. 
4.2 DRAINAGE; 
In India agriculture without irrigation is a gamble. 
In many areas agricultural j-roduction would not be possible 
with out irrigation and in other areas supplemented irriga-
tion makes it possible to maintain pro duction at reasonable 
levels and helps to avoid crop failure due to unstable 
rainfall. So the drainage system of any area has played an 
important role in the process of agricultural production. 
Rivers are benefecial in two ways. Firstly, they provide 
water for irrigation purpose and secondly rivers bring yearly 
enormous loads of alluvial deposits fiom the mountains and 
deposit it on their beds and sides. These deposits help in 
the formation of rich and fertile soils. Rivers help in the 
process of renewing the fertility of the land wit-ii their 
yearly fresh deposits. 
The drainage in the plains of Upper Ganga Yamuna 
Doab/ with the exception of the low lying parts, is well 
developed. The courses of rivers and streams follow the 
general gradient of the plain, i.e. from north to south and 
south east (Fig. 4,2). The Ganga and Yamuna are the two 
principal rivers of this region. The remaining streams are 
minor and seasonal in nature. The discharge of the seasonal 
streams varies from nothing in the summer to thousands of 
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cubic centimeters per second during rainy season, their beds 
may remain dry for months and then may be flooded for few 
weeks. 
The Ganga, having its source in the snowy caps of 
the Himalayas, enters the great plain at Hardwar through a 
well marked gorge in the Siwaliks. At Hardwar, with the 
help of a dam in the course of the Ganga, the Upper Ganga 
canal has been taken out. About 11,636 cusecs of water is 
now discharged in the canal and utilized for irrigation and 
for electricity generation. The bed of the Ganga in the south 
of Hardwar town is composed of boulders and calcareous rocks 
which are gradually replaced by sands. This represents the 
bhabhar tract. The loss in percolation is very marked in 
this portion of its course. The Ganga starts meandering 
when it leaves Saharanpur district. In the plain,the banks 
of the river are slightly defined on one side and abrupt 
on the other side. The volume of water increases by the 
middle of March, when the melting of snow take place and 
July and August with the arrival of monsoon the volume is 
maximum in the river. The Ganga in the southern part of its 
course makes meanders, loops, and oxbow lakes. From time 
to time the Ganga has changed its course. About 1852, the 
Ganga changed its course ciistinctly towards the east. Up to 
1885,Solani river a small stream flowed into the Ganga in 
the district of Saharanpur, but now it meanders through 
the khadar of Muzaffarnagar district and meets the Ganga in 
for southern area than its previous position. This change 
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has occured owing to the east ward shift in the course of 
the Gan.a. The old bed of Canca is known as the Banganga or 
Doorhi Ganga. It leaves the main Ganga stream south of the 
Kankhal town and joins the Ganga in Huzaffarnagar district. 
This change in the course of the river probably took place 
around 1400 A.DT In the last decade of 19th century the 
river changed its course near Asilpur and ruined a large 
area of fertile land sweeping across the khadar of Moradabad. 
The tributaries of the Ganga in the study area are 
hill torrents, namely Solani, Ranipur Rao, Pathri Rao, 
Ratmau and Banganga. These torrents rise from the Siwaliks, 
and crossing the khadar in the district of Saharanpur join 
the Ganga in the district of Muzaffdrnagar. The Solani is the 
main tributary of the river Ganga and in its course is joined 
by Ratmau and many raos. 
The Yamuna, rising from the snowy peaks of the 
Himalayas enters the plain at the extreme north vjest corner 
of the Saharanpur district. The deep channels of the river 
separates the Doab from Delhi and Punjab. In the plain 
Yamuna flows into several chonnels and its course becomes 
broad. In the middle part of the Muzaffarnagar district, 
it makes loops and sharp bends. Passing along the western 
border of Meerut, Ghaziaj:ad and Bulandshahar districts it 
enters the Aligarh district. The velocity of the stream is 
low and hardly exceeds 10 kilometers per hour during the 
wet monsoon months (Hyden, et al., 1934). The v/idth of the 
river in the rainy season is around 4 killometers while in 
94 
the dry months it is normdlly reduced to less than 200 meters. 
In the former days the Yamuna is believed to have pursued a 
westerly course to the Arabian sea, the change in its course 
might have occured aue to the gradual advance of sands of 
the Rajasthan desert under the influence of south west winds 
(Hyden, et al., 1934). The Boorhi Yamuna and other back 
waters on the left bank of the river in Saharanpur district 
are believed to be the previous courses of Yamuna. 
The Yamuna receives a number of torrents and minor 
streams on its left bank. The important torrents coming down 
from the southern phase of Siwaliks are Badshahi bagh rao^ 
Raipur rao, Punjna rao and Karkera rao. These torrents attain 
high velocity in the wet monsoon months and remain dry during 
the greater part of the year. The Saindhi nadi which flows 
in the south western part of the Saharanpur district^ "the 
Katha nallah which develops in the south eastern part and 
the Bhuria nadi which rises from the north western part of 
Bulandshahar district all the three merges into the Yamuna. 
The Hindon rises in the form of torrents from the 
Siwaliks in northern Saharanpur district, later it is joined 
by many seasonal streams on its right and left banks. Cn 
the right bank it is joined by the torrents of Naga deo and 
Dhamola, After the confluence of Dhanda the course of Hindon 
becomes well defined. On entering the Muzaffarnagar district, 
the channel of the river is characterised by the minor loops 
and bends and is joined by the west Kali nadi which is a 
seasonal stream. On entering the district of Meerut, Hindon 
river adopts a westerly course, whe it is joined by 
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Kirsani river. Making small loops the iiindon flows in a 
straight southerly course, then it takes a westerly bend 
and starts meandering in Chaziabad district. It then again 
assumes southerly course and finally joins Yamuna in 
Bulandshahar district. 
The east Kali nadi is the main stream of the eastern 
part of Upper Ganga Yamuna Uoab. It emerges from the lowlying 
depressions in the south eastern part of the Kuzaffarnagar 
district and flows in an ill-defined channel until it enters 
Meerut district. Further south, in the district of Buland-
shahar it is joined by a minor drain known as Abu nala. In 
between the Ganga and the east Kali nadi in bulandshahar 
district, there is another stream known as Nim nadi which 
passes into Aligarh district. 
Lakes are not an important feature in the study area. 
However, some lakes originate due to the meandering action 
of the rivers. These lakes are small in size and remain 
connected with these rivers by small channels. The lakes of 
bhanqar consist of those depressions which are not connected 
with the rivers and in which v.ater collects during the rains 
and often floods the surrounding area. 
4.3 PPiYSICAL DIVISIONS; 
On the basis of relief and draina^je the area can be 
divided into the following physical divisions (Fig. 4.2): 
1. The Submontane tract 
2. The khadar 
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3. The Hindan - Yamuna interfluve 
4. The Kali - Hindan interfluve 
5. The Ganga - Kali interfluve. 
1. The submontane tract: 
The Si'walik hills lie along the northern border of 
the Saharanpur district. The hij.ly tract lying between the 
gorges of Yamuna and the Canga, covers about 74 Killometers. 
In the south of the Siwali]\ hills, the submontane tract lieS/ 
which is locally called as Char which'corresponds to the 
bhabhar of the eastern Uttar Pradesh. The tract is of varying 
width and is intersected by numerous seasonal torrents. The 
torrents of the east and central parts flow into Ganga, while 
those of the west, join the Yamuna river. The eastern part 
of the tract consists of a series of broken spurs and plateaus 
which sink abruptly in the plain. This tract is seperated 
from the plain by fertile river valley. The water table is 
deep and the construction of v/ells are difficult and costly. 
From the agricultural point of view this area is backward 
and is covered mostly by trees and shrubs. 
2. The Khadar: 
Khadar occupies a tract of varying width along the 
rivers Canga-Yamuna Piindan. The soil varies from pure sand 
alone the banks of river to silty and silty clay in the 
valley of the rivers. The soil is nowever immature, the 
colour varies from light to ash grey and the texture is 
98 
sandy to silty loam. The ground water table is very near 
and during monsoon it remains vertually on the surface 
itself. A general abundance of moisture is the distinguish 
feature of this area, for during the rains some of its parts 
either turn into swamps or are actually submerged under 
water, while during the cold dry season, the subsoil remains 
moist and water can be found by digging a few meters deep. 
The nearness of the ground .,ater level brings about wide 
spread slat efflorescence on •^ he surface specially during 
the summer months when the salt comes up with capillary rise 
of subsoil water and its subsequent evaporation (Agarwal, 
1952). The drainage is imperfect and there is no natural flow 
of ground water, either laterally or downward because the 
water table is within a few meters of the surface. Almost 
every year khadar region is submerged by flood water and 
kharif crop is badly affected. But wherever cultivation is 
possible the soils are very fertile. The changes in the 
course of rivers sometime? ruin a fertile cultivated land 
and on the other hand it deposits a layer of fertile silt on 
v%hat was formerly poor soil. 
3. The Yamuna-Hindan Interfluve: 
In the east of the Yamuna khadar the land is more 
stable and is not liable to iloods except in the Yamuna and 
Hindan valleys. This stable zone covers tlie western part of 
the Saharanpur and Muzatfarnagar districts and considerable 
99 
parts of Meerut and Ghaziabad districts. The monotonous 
character of the plain is broken by the khadar of the streams, 
This area is extensively irric,ated by the distributaries of 
the eastern Yamuna and Lpper Ganga canals. The '.;ater tables 
varies from 10 to 15 meters. 
4. The east Kali-Hindan interfluve; 
This area is relatively a low lying and ill drained 
and it includes the southern part of Meerut, entire 
Ghaziabad and northern part of the Bulandshahar districts. 
There are several ill defined isolated depressions which 
have been connected to drain of the surplus Vv'ater during 
the monsoon time. The soil varies from sandy clay to clay in 
the relatively elevated parts and clay to btiff clay in the 
depressions. The formation of alkaline usar soil, arising 
from the bad drainage is another characteristic of the area. 
Water table varies from 5 to 15 meters. 
5. Ganqa-Kali Interfluve; 
This tract stretches betv^een the Ganga and the Kali 
nadi and includes the south eastern part of Saharanpur 
district and the v/hole Jansath, Mawana and Anupshahar 
tehsils. The notable feature of this zone is the occurance 
of sandy undulations. The accumulation of sands nowhere 
rises to more than 5 meters except near Roorkey where the 
height is about 10 meters. Their width nowhere exceeds 
30 meter. In between these sandy rioc,es there are level 
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plains, which are extensively cultivated, mainly sugarcane 
is grown. The water table in elevated part is about 10 to 
20 meters and in level paits it is around 5 to 10 meters, 
4.4 CLIMATE; 
The climate of the Upper Ganga Yamuna Doab is 
characterised by seasonal rhythm which is produced by the 
north west and south east monsoons. 
The year is divisible into four distinct seasons: 
1. The cold weather season (December to February) 
2. The hot weather season (March to mid June) 
3. The season of rains (mid June to September) 
4. The season of retreating monsoon (October and November) 
The cold weather corresponds to the period of rabi 
crops while the season of rains and retreating monsoon 
corresponds to kharif crops. 
The cold weather season is characteiized by cold 
and dry air which blows continuously during the three months 
The sky is generally clear and cloud cover rarely exceds 
two tenths. During this season, the temperature falls and 
pressure rises. As a result of which the whole region comes 
under the influence of high pressure belt. The begining of 
this season is marked by a considerable fall in temperature. 
The mean monthly temperature in December is 14.7 C at 
Roorkee and 15.1°C at Meerut. The mont^ of January registers 
a further decrease in the niean monthly temperature by about 
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5 to 7 C. It is the coldest month of the year. In February 
the temperature rises sligntly. In these months heavy mist 
and fog locally known as kohra v.hich often occurs at night 
and lasts until the sun rises occurs. Occasionally the fog 
becomes so intensive and of long duration that it damages 
the rabi crops. During the months of December, January, 
February a few depressions accompanied by moderate rainfall 
pass through this area. 
It is observed from fig. 4.6 that the rainfall 
decreases from north to south and the total amount of rain-
fall during the cold weather season no where exceeds 
11 centimeters. This rainfall, though small in quantity but 
i.s highly helpful to the winter crops as it comes at a time 
when plants are flowering, the effectiveness of the rainfall 
is further increased by prevailin^^ low temperatures. Ccca-
sionally at the flowering and harvesting periods of rabi 
crops,the occurance of hailstorms causes damage to them. 
The hot weather season is characterized by rising 
temperature and falling pressure. In the month of March 
Roorkey and Meerut records the mean minimum temperature 
of 19 and 20 C respectively while the mean maximum tempera-
tures are 29 C and 30.5 C respectively. The ascending 
temperatures, clear skies, light-westerly winds of the day 
and cool nights of the month of March are conducive to the 
harvesting of the rabi crops and germination of sugarcane. 
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In the months of April anci May temperatures rise even higher 
and upward trend continues. The relative humidity decreases 
to 42 percent. The month of Kay is the typical hot weather 
montAv. in which the mean maximum temperatures, at Roorkey 
and Meerut are 39.5 C and 40 C respectively while the mean 
minimum temperatures are 25 C and 26 C respectively. The 
relative humidity in this month is about 39 percent, which 
is generally the lov/est in the entire year. The heat during 
the day becomes unbearable and the hot winds locally called loc 
which commence in the morning continues till sunset and 
sometimes even after that. The temperature continues upward 
till the out break of rains. Another significant phenomenon 
is the occurance of dust storms in the late after noon which 
are locally known as andhi. They are accompanied by squally 
winds, thiinder, dust and sometimes rain. The rainfall of 
this season is sparodic, short lived, subject to great 
local variations and freciuently repeated about the same 
hours day after day for many days in succession. Fig. 4.4 shows 
the annual rainfall.During i'. i the m(>nths of hot weather 
season it is vexy low anc; it also decrease from north 
to south. The rainfall of this ^-eriod is not very important 
for agriculture. 
The monsoon normally comences in the third week of 
June. There is fall in the day temperature, the mean 
maximum temperatures at Roorkey and Meerut for example 
dropping upto 36°C and 40 C respectively. There are bursts 
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of rain, alternating with rainless intervals which lasts 
for two or three days. The months of July and Auyust are 
the rainiest months and receives fifty percent of the total 
annual rainfall, in this period. The relative humidity 
increases and is about 85 percent in August. In September 
the rains normally slacken and rainless inteivals become 
longer. The day temperature begins to rise. The relative 
humidity remains high. The rainfall decreases from north to 
south. The rainfall is not continuous but it alternates 
with spells of fine weather, which are usefull to the 
kharif crops. 
The season of retreating monsoon is characterized 
by hot and sticky weather and rise in temperature which 
starts falling by the end of October. By October the 
depression becomes weaker and less frequent over the plains 
of Upper Ganga Yamuna Doab. The skies are dlear and relative 
humidity falls and the total rainfall is less than 5 cms. 
The clear sky in this period is useful for the growth of 
crops. 
4.5 SOILS; 
The soils of Upper Ganga Yamuna doab are so much 
uniform and similar in their character that it is difficult 
to make distintions. Nevertheless several varieties of soils 
are generally recognised by the people, though not any hard 
and fast line of demarcation can be drawn between one soil 
to another (Fig. 4.5). 
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The soils of Upper Ganga Yamuna doab are alluvial 
and on geological basis can be divided into two catagories: 
1. The new alluvium or khadar and^ 
2. Old alluvium or bhanqar. 
1. Khadar so i1s: 
Sandy soils known as khadar or raitili covers nearly 
eight percent of the doab. They are found in the valleys of 
Ganga, Yamuna, Hindan and their tributaries. The khadar are 
the new alluvial deposits which are sandy in nature when 
they are lying adjacent to the river banks and further away 
they became sandy-silt, silty and silty clay in the depre-
ssions. The relatively elevated sandy parts are devoted 
to maize, millets and sugarcane while silty clay is devoted 
to coarse varieties of rice, barley, wheat and peas mixed 
with gram and oat. Agriculture in this area is precareous 
due to water loggings and floods. 
2. Bhanqar soils: 
On the basis of texture the bhanqar soils are further 
subdivided into: 
(i) Dark loamy soil is locally known as misan. The land 
between the torrents of the submontane tract consits of 
the dark loamy soils. The thin layer of the soil resting on 
a substratum of stones and boulders a re mostly covered by 
grass and shrubs. There are, however numerous torrents in 
this area which quickly drain of the rain v/ater which leads 
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to soil erosion. In many parts the underneath structure 
has been exposed by the erosive action of those torrents. 
The cultivated areas which are unaffected by erosion are 
however very productive, maize, rice, cotton and sugarcane 
in the kharif and wheat mixed v-rith gram, peas and barley 
in rabi season are generally sown. 
(ii) Sandy loam soils is locally called raunsli or bhur. 
This type of soil is dominant in the Ganga Kali interfluve 
region. The surface soil is yellow to brown in colour, with 
a sub soil which is brownish yellow. The sub soil is locally 
known as sankrail. Owing to the coarse and light texture of 
the soil its watert'etantion capacity is low, but the irriga-
tion facilities provided by the Upper Ganga canal and tube-
wells have made it capable of producing good crops of 
sugarcane in the kharif and wheat in the rabi season. 
(iii) Clayey loam soils is locally known as seota and 
doomat. The well drained Hindan Yamuna interfluve is covered 
by clayey loam soil. It is rich in clay and its water reten-
tion capacity is high. The surface soil is brown to dark 
brown in colour, while the lovver layers are uark grey. 
Salt contents in this soil are low. This soil type is 
agriculturally very fertile. Infact some of the highest 
crop yields in the area are found in this soil type. Sugar-
cane, rice, maize are the principal crops of kharif season, 
while wheat, gram, peas and barley are mainly cultivated 
in the rabi season. 
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(iv) Clayey soil is locally known as chikkan and dakcir. 
This soil is also found in the yamuna Hindnn interfluve 
region. The surface soil is grey to dark grey in colour, 
with a sub soil which is dark brown. This soil is very 
hard and very difficult to plough, especially when dry at 
that stage they acquire a cloddy structure. '.\hen wet soil 
gets puddled up and becomes sticky. It is (5ften characterised 
by salt efflorescence which renders them useless for 
agricultural use. The relatively elevated parts where the 
soil is sandy-clay are devoted to maize, millets and 
sugarcane, while in the lowlying parts rice is the main 
crop in the kharlf season. In the rabi season wheat, gram 
and peas are grown. 
CHAPTER FIVE 
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The Upper Gangd Yamuna doab is one of the most 
agriculturally prosperous, fertile and thickly populated 
part of Uttar Pradesh. It also enjoys the highest level of 
agricultural efficiency in the whole state. This region is 
one of the most highly irrigated agricultural region of 
the country. So it is necessary to examine the changes in 
land use and cropping pattern and to assess the direction 
and extent of this change. 
This chapter has been divided into three parts, the 
first part deals with the changes in the land use pattern, 
the second part deals with the changes in cropping pattern 
and in the third part trends in production of important 
crops has been discussed. 
5.1 CHANGES IN LAND USE PATTERN; 
Changes in the pattern of land use in a region may 
either be the result of conscious planning or may represent 
a mere haphazard development. In the first case, certain 
norms as to the usefull pattern of land use would be kept 
under consideration and efforts would be directed towards 
an attainment of these norms. Upper Ganga Yamuna doab region 
which is highly populated region and the scope of extension 
of cultivation is some what limited, it is essential to 
plan changes in land use. Study of statistical data pertai-
ning to different land use catagories gives an idea of 
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changes in landuse pattern in the region over a period of 
time. The relevant data on land use pattern for 1960-61 
and 1985-86 and the percentage of change occuring in the 
last twenty five years is presented in table 5.1. 
The total area for the whole of Upper Ganga Yamuna 
doab region is 2,055/373 hectares (1985-86). In the last 
twenty five years there was decrease in culturable waste 
(-2.8 percent)/ other fallows (-1.8 percent), barren and 
unculturable land (-0.7 percent), land under misclenenous 
trees, goves (-0.6 percent), and forest (-0.14 percent). 
There was increase in gross cropped area (25 percent)/ area 
sown more than once (23.3 percent), land put to non-agricul-
tural uses (3 percent), net sown area (1.6 percent), current 
fallows (0.9 percent) and permanent pastures and other 
grazing land (0.13 percent). There was also an increase of 14.3 
percent in cultivated area under kharif season, 5.8 percent 
in zaid and 4.9 percent in rabi season. There was an increase 
of 30 percent in the cropping intensity. Net irrigated area 
has increased by 31.52 percent and area irrigated more than 
once by 32.85 percent. 
1. Saharanpur district: 
Total area of Saharanpur district is 550,566 hectares 
(1985-86). From table 5.1 it is observed that there was a 
decrease in the share of culturable waste (-2.3 percent), 
other fellows (-1.47 percent), current fallows (-0.66 percent). 
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land under miscleneous trees and grover (-0.63 percent) 
and barren and unculturable land (-0.08 percent). There 
was an increase of 22.49 percent in gross cropped area, 
19.58 percent in area sown more than once, 2.91 percent in 
net sown area, 0.32 percent in forest and 0.03 percent in 
permanent pastures and other grazing land. There was also 
an increase of 10.35 percent in cultivated area under kharif 
season, 5.65 percent in zaid and 3.06 percent in rabi season. 
There was an increase of 37.37 percent in cropping intensity, 
36.37 percent in net irrigated area and 25.33 percent in 
area irrigated more than once. 
2. Muzaffarnagar district: 
The total area of Muzaffarnagar district is 417,962 
hectares (1985-86). The district recorded a decrease in 
culturable waste (-3.31 percent), other fallows (-2.72 
percent), forest (-1.22 percent), land under miscleneous 
trees and groves (-0.62 percent), barren and unculturable 
land (-0,09 percent) and permanent pastures and other 
grazing land (-0.01 percent) during the last twenty five 
years. But there was an increase of 29.27 percent in gross 
cropped area, 24.69 percent in area sown more than once, 
4.58 percent in net sown area, 2.33 percent in land put to 
non agricultural uses, 1.06 percent in current fallows. 
There was an increase of 19.80 percent in kharif area, 
5.79 percent in zaid and 3.68 percent in rabi. There was 
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also an increase of 29,20 percent in cropping intensity, 
28.98 percent in net irrigated area and 4 3.24 percent in 
area irrigated more than once. 
3. Meerut district: 
The total area of Meerut district is 391,714 hectares 
(1985-86). The district recorded a decrease in culturable 
waste (-3.50 percent), other fallows (-2.02 percent), 
barren and unculturable land (-1.71 percent), land under 
miscleneous trees groves (-0,59 percent) during the last 
twenty five years. But recorded an increase of 23.99 percent 
in gross cropped area, 21,97 percent in area sown more than 
once, 4.25 percent in land put to non agricultural uses, 
2.03 percent in net sown area, 0.95 percent in current 
fallows, 0.41 percent in forest and 0.15 percent in perma-
nent pastures and other grazing land. The increase was also 
recorded in the share of area under kharif season by 15.8 
percent, zaid by 7.48 percent and rabi by on^y 0.71 percent. 
While the cropping intensity has increased by 26.54 percent. 
Net irrigated area has also increased by 25.65 percent and 
area irrigated more than once by 30.4 9 percent. 
4, Bulandshahar district: 
The district of Bulandshahar has a total area of 
435,995 hectares (1985-86). During the last twenty five years 
decrease was recorded in the shares of barren and unculturable 
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land (-1,89 percent), other fallows (-1.74 percent) and land 
under miscleneous trees, groves not included in area sown 
(-0.65 percent). But there was an increase in gross cropped 
area by 30.70 percent,area sovm more than once by 29.86 
percent, land put to non agricultural uses by 4,34 percent^ 
culturable waste by 3.51 percent, current fallows by 2.22 
percent, net sown area by 0.85 percent^permanent pastures 
and other grazing land by 0.32 percent and forest by 0.08 
percent. The district also recorded an increase of 14.88 
percent in area under kharif season, 10.43 percent in rabi 
season, 5.39 percent in zaid season. Cropping intensity has 
increased by 37.84 percent. Net irrigated area increased by 
37.57 percent and area irrigated more than once by 32.95 
percent. 
5. Ghaziabad district: 
The district of Ghaziabad was separated from the 
district of Meerut and Bulandshahar in 1976 so the data 
for this district has been taken for 1976-77 and 1985-86, 
The total area of this district is 259,136 hectares. During 
the last ten years it was observed that there was decrease 
in culturable waste (-4.47 percent), net sown area (-2.15 
percent), current fallows (-0.82 percent) barren and 
unculturable land (-0.44 percent) and land under miscleneous 
trees and groves (-0.39 percent). But there were increases 
in area sown more than once by 9.21 percent, gross cropped 
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area by 7.07 percent, land put to non agricultural uses by 
2.97 percent, other fallows by 1.18 percent, forest by 
1 percent and permanent pastures by 0.02 percent. The 
district has also recorded an increase of 4.40 percent in 
area under zaid season, and 3.04 percent in area under 
kharlf crops but area under rabi crops decreased by 2.29 
percent. Cropping intensity has also increased by 14.37 
percent. Net irrigation area nas increased by 8.02 percent 
and area irrigated more than once by 14.86 percent. 
The analysis of the land-use data for the last 
twenty five years reveals that the region nas passed tnrough 
a phase of planned land use period but there were also some 
short comings in the planning, like the area under forest 
has declined which is very essential for environmental 
balance. We can say that the region is going through the 
phase of urbanisation because the area which is not used 
for agricultural purposes is increasing in all the districts 
of this region. There was marginal increase in the net sown 
area and this may be due to the fact that in 1960-61, in 
almost all the districts, large areas were under cultiva-
tion. But due to adoption of improved technology, feirtili-
zers, high yielding variety seeds, irrigation etc., area 
sown more than once has increased considerably. Except 
for the district of Ghaziabad rest of the four districts 
recorded more than 20 percent increase in area 
sown more than once. The districts of Muzaffarnagar and 
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Bulandshahar recorded more than 30 percent increase in gross 
cropped area, while Meerut and Saharanpur district recorded 
more than 22 percent increase in gross cropped area. Except 
for the district of Ghaziabad^rest of the districts recorded 
more than 25 percent increase in cropping intensity. The 
area under all three crop season has also increased consi-
derably. All the districts recorded drastic increase in 
area under kharif crops. Irrigation facilities has also 
improved that's why the net irrigated area and area irriga-
ted more than once has also increased. All these factors 
show the intensive use of technology in this region. This 
region has made rapid strides in agriculture during the 
last twenty five years and it is the most prosperous and 
agriculturally advanced region of Uttar Pradesh. 
5.2 CHANGES IN CROPPING PATTERN; 
Cropping pattern means the proportion of area under 
various crops at a point of time. The cropping pattern 
differs from macro to micro region, both in space and time 
and is governed largely by the physical, cultural, economic 
and technological factors. Cropping pattern of any particular 
area is generally an outcome of adjustments in respect of 
enterprises and practices. The rational allocation of land 
among different crop enterprises is a matter of crucial 
importance both from the point of view of increasing income 
of the farmer and increasing agricultural production. 
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A persual of table 5.2, 5.3, 5.4, 5.5, 5.6 and 5.7 
shows that in the Upper Ganga Yamuna doab, the crops which 
registered an increase in area during the last twenty five 
years were wheat (93.5 percent), maize (79.8 percent), rice 
(21.6 percent) among the foodgrains while mustard (356.6 
percent), potato (258,7 percent) and sugarcane (61.2 
percent) among non foodgrains. The area under other cereals 
like jowar, bajra and barley and the area under pulses like 
gram and arhar recorded a decrease during the last twenty 
five years. The area under potato, mustard and sugarcane 
registered a continuous increase from sixties onwards. This 
shows a shift in area from jowar, bajra, barley, gram and 
arhar to the non foodgrains. On the basis of area under 
crops it could be concluded that the four important crops 
of this region are wheat, sugarcane maize and rice. While 
mustard and potato are also increasing significantly. The 
Upper Ganga Yamuna doab is the seat of 'green revolution' 
which was essentially wheat and rice revolution. Following 
the introduction of high yielding variety seeds, fertili-
zers, technology together with the generous supply of 
irrigation water the farmers of this region took almost 
exclusively to the production of wheat. This region 
specializes in wheat cultivation because in economic terms 
the farmer found it most profitable to do so. 
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It was observed that after a lapse of twenty five 
years, the farmers in the study region are increasingly 
shifting from jowar, bajra, barley, gram and also rice,as 
the ^ross cropped area under rice has also decreased, to 
the oil seed cultivation, particularly mustard, as they 
find it more remunerative and high yielding.Jdustard crop 
requires only two waterings. From the point of view of the 
farmers of this region, it would be more remunerative than 
producing surplus foodgrains. Area under pulses in this 
region has remained stagnant. High yielding seeds in pulses 
have not been available and many of them have been suscep-
tive to pests, diseases and weather fluctuations. Pulses 
are mostly grown under rainfed conditions on poor soils 
and there has been no incentive to increase the area under 
pulses because of lower profits as compared with the 
higher profits for wheat. A sharp increase in area under 
arhar was observed from eighties onwards, this was due 
to introduction of early maturing variety of arhar which 
takes about five months and can be grown in rotation 
with wheat crop. 
An attempt has been made to study the changes in 
area under important croj s in the district of Upper Ganga 
Yamuna doab (Tables: 5.2, 5.3, 5.4, 5.5, 5.6 and 5.7 and 
figures 5.1, 5.2, 5.3, 5.4 and 5.5). 
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SAHARANPUR DISTRICT: TRENDS IN AREA UNDER IMPORTANT CROPS 
(1961-62 TO 1986-87) 
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1. Saharanpur district: 
On the basis of area under crops in 1961-62_, there 
were three dominant crops namely rice (27.79 percent), 
wheat (22.93 percent) and sugarcane (15.61 percent) . By 
1986-87, wheat (32.57 percent), sugarcane (22.36 percent) 
and rice (15.69 percent) remained to be the dominant crops. 
The only difference being that wheat became the most 
important crop followed by sugarcane. Wheat (9,58 percent) 
sugarcane (6.75 percent), mustard (0.26 percent) and potato 
(0.06 percent) showed positive increase in area. From the 
persual of table 5.3, it is observed that in 1986-87 mustard 
(938.7 percent), potato (112.8 percent), sugarcane (87.9 
percent), maize (86.1 percent)* wheat (82.7 percent), jowar 
(61.2 percent) rice (13.7 percent) and cotton (3.6 percent), 
were the crops which recorded increase in area in 1986-87 
to the base year 1961-62 (Fig. 5.1). 
2. Muzaffarnagar district: 
The dominant crops of this district in 196l-62jwere 
wheat (25.31 percent), sugarcane (24.21 percent) and rice 
(22.69 percent) and by 1986-87, sugarcane (33.49 percent) 
became the leading crop followed by wheat (29,58 percent). 
From table 5.2 it is observed that sugarcane (9.28 percent), 
wheat (4,27 percent), potato (0.21 percent), arhar (0.15 
percent) and mustard (0.13 percent) recorded positive 
increase. Table 5.4 shows that in 1986-87 highest increase 
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was recorded by potato (221.7 percent) followed by mustard 
(113.3 percent), arhar (97 percent), sugarcane (76.7 percent), 
wheat (73 percent), rice (28.5 percent) and cotton (14.5 
percent) to the base year 1961-62 (Fig. 5.2), 
3. Meerut district: 
From table 5.2 it is observed that wheat (24.6 
percent) followed by sugarcane (21.76 percent) and rice 
(14.15 percent) were the dominant crops of this district 
in 1961-62 in terms of area. By 1986-87 wheat (32.39 percent) 
remained the dominant crop followed by sugarcane (30.88 
percent). Sugarcane (9.09 percent), wheat (7.69 percent), 
potato (0.52 percent) and mustard (0.14 percent) recorded 
positive increase during the last twenty five years. From 
table 5.5 it is observed that in 1986-87 highest increase 
was observed by mustard (83.9 percent) followed by potato 
(76 percent), sugarcane (20.2 percent), wheat (10.1 percent) 
to the base year 1961-62 (Fig. 5.3). 
4. Bulandshahar district: 
Wheat was the only dominant crop of this district 
in 1961-62 and by 1986-87 area under wheat increased 
considerably (37.91 percent) and it remained to be the 
most important crop followed by maize (19.46 percent). 
This is the only district of the study region in which 
shift in area to cash crops like sugarcane was not observed 
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BULANDSHAHAR DISTRICT : TRENDS IN AREA UNDER IMPORTANT CROPS 
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during the last twenty five years. Positive increase in 
area under wheat (17.83 percent), maize (7,99 percent)/ 
potato (0.97 percent), mustard (0.74 percent) and I'owar 
(0.10 percent) was recorded. A persual of table 5.6 shows 
that in 1986-87 highest increase was recorded by mustard 
(378 percent) followed by potato (326.1 percent), wheat 
(130.2 percent), maize (104 percent), rice (33 percent) and 
sugarcane (0*5 percent) to the base year 1961-62 (Fig. 5.4). 
5. Ghaziabad district: 
The data for Ghaziabad district has been taken from 
1977 onwards. From table 5.2 it is observed that wheat 
(34.76 percent) followed by maize (15.01 percent) and 
sugarcane (14.65 percent) were the dominant crops in 
1961-62 and by 1986-87^wheat (35.49 percent) remained the 
dominant crop followed by sugarcane (17 percent). During 
the last twenty five years sugarcane (2.35 percent), potato 
(0.8 percent), wheat (0.73 percent), arhar (0.22 percent) 
and mustard (0,02 percent) recorded positive increase. 
From table 5.7 it is observed that in 1986-87 highest 
increase was recorded by arhar (236.5 percent) followed by 
mustard (92 percent), potato (61.1 percent), wheat (28.7 
percent), sugarcane (20 percent), maize (14.6 percent) 
bajra (12.5 percent) to the base year of 1961-62 (Fig. 5.5). 
The analysis of area under important crops in the 
five districts of Upper Ganga Yamuna doab reveals that in 
GHAZIABAD DISTRICT: TRENDS IN AREA UNDER IMPORTANT CROPS ' ^ ^ 
(1977-78 TO 86-87) 
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sixties there were three dominating crops wheat, rice and 
sugarcane covering more than 60 percent of the gross 
cropped area of this region. But by 1986-87, only two crops 
namely wheat and sugarcane dominated the agricultural 
scenario. Wheat remained the first ranking crop in the 
districts of Saharanpur, Meerut/ Bulandshahar and Ghaziabad, 
while sugarcane was the second ranking crop. Only in the 
district of Muzaffarnagar, sugarcane was the first ranking 
crop followed by wheat. Again it was observed that there 
was definitely a shift towards the cultivation of potato, 
mustard and arhar. Drastic increases in area under these 
crops was observed in 1986-87 to the base year 1961-62 
mainly because there was negligible area under these crops 
in sixties. Farmers were giving preference to the cultiva-
tion of these three crops. Amongst cereals maize seemed to 
be the second important crop. Area under rice, jowar, bajra, 
barley, gram and cotton registered a decline during the 
last twenty five years. 
5.3 TRENDS IN PRODUCTION OF IMPORTANT CROPS; 
The production of crops has registered an increase 
in this region because of the adoption of improved techno-
logy, high yielding variety of seeds, better irrigation 
facilities, fertilizers, pesticides and more over the 
farmers have started to think about the prices they receive 
for their products. Now their main objective is to maximise 
13?. 
the economic returns from their land. Earlier the farmers 
only cultivated their farms to feed their family. But now 
the farmers attitude has changed, so has the production. 
Average yield per hectare of every crop has increased 
considerably but the main factor is the area under indivi-
dual crop, if the crop has been sown in lesser area, 
naturally the production will be lesser but as far as the 
yield per hectare is concerned it has increased if we 
compare it with the yield of crops two or three decades 
ago. 
A persual of tables 5.8 and 5.9 shows that in the 
Upper Ganga Yamuna doab the production of most of the crops 
in 1986-87 registered an increase to the base year 1961-62. 
During the last twenty five years the production of sugarcane 
(7 percent), wheat (6.26 percent), potato (1.3 percent), 
maize (0.52 percent), rice (0.26 percent) and mustard 
(0.01 percent) recorded positive increase. Most of these 
were the crops which nad also recorded positive increase 
in area. Among the foodgrains in 1986-87 highest increase 
in production was recorded by wheat (440.62 percent) followed 
by maize (255.7 percent), rice (131.35 percent) and bajra 
(52.18 percent) and among the cash crops the highest increase 
was recorded by potato (1,009.39 percent) followed by 
mustard (640.11 percent), sugarcane (79.32 percent) in 
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1986-87 to the base year 1961-62. On the other side the 
decrease in production in 1986-87 were recorded by gram 
(93.53 percent), cotton (90.44 percent), jowar (84.77 
percent), arhar (68.96 percent) and barley (53.71 percent) 
to the base year 1961-62, 
The production of wheat, maize^rice and bajra 
registered an increase. Although the area under rice and 
ba1ra has decreased considerably. The increase in produc-
tion of these two crops v.ere due to increase in yield per 
hectare. The decrease in production of some crops were 
observed because the area under those crops has dropped 
considerably. The area under cash crops like sugarcane,, 
potato and mustard has increased so has the production of 
these crops. 
An attempt is made to study the changes in produc-
tion of important crops in the districts of the study 
region: 
1. Saharanpur district: 
A persual of table 5.8 shows that in 1961-62 sugar-
cane (92.77 percent) production was highest followed by 
wheat (2.76 percent) and rice (2.34 percent) and in 1986-87 
again sugarcane (91 percent) production was the highest 
followed by wheat (5.6 percent) and rice (2.33 percent). 
Wheat (2.84 percent), potato (2.25 percent) and barley 
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(0.06 percent) recorded positive increases. From table 5.9 
it is seen that in 1986-87 highest increase was recorded 
by mustard (1,569.23 percent) followed by potato (407.65 
percent , wheat (347.94 percent), rice (119.69 percent), 
sugarcane (116,45 percent) and maize (103.12 percent). 
2. Muzaffarnagar district: 
The trends of production in Muzaffarnagar district 
also shows that the production of non foodgrains has 
increased while among the foodgrains only wheat, rice and 
maize registered an increase. The production of potato 
(836.67 percent), mustard (369.14 percent), wheat (186.88 
percent), rice (170.23 percent), sugarcane (112.97 percent) 
and maize (16.75 percent) registered an increase in 1986-87 
to the base year 1961-62 (table 5.9). In 1961-62;, sugarcane 
(95.35 percent) recorded highest production followed by 
wheat (2.48 percent). Same was the position in 1986-87 
except for the fact that the wheat production (3.34 percent) 
had increased. During the last twenty five years the 
production of wheat (0.86 percent), potato (0,32 percent), 
rice (0.16 percent) and mustard (0.0005 percent) recorded 
positive increase. 
3. Meerut district: 
Almost the same trend in production has been observed 
in this district also. The increase were recorded for wheat 
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(88,93 percent)^ rice (74.6 percent) and maize (48.21 
percent) among the foodgrains. While among cash crops the 
increase were observed in potato (369.44 percent), mustard 
(235.47 percent) and sugarcane (29.19 percent) in 1986-87 
to the base year 1961-62 (table 5.9), In 1961-62,sugarcane 
(94.59 percent) had the highest production followed by-
wheat (3,42 percent). In 1986-87 the production of sugarcane 
declined (93.17 percent) slightly, while wheat production 
(4.5 percent) had increased (Table 5.8). 
4. Bulandshahar district: 
Some changes were observed in Bulandshahar district 
in the trends of production of important crops. Surprisingly 
the production of sugarcane has decreased which is an 
unusual phenomena because this region is known for sugar-
cane production. The production of bajra has increased, 
otherwise the trends in production is more or less same. 
Table 5,9 shows that the production of maize (564.5 percent), 
wheat (286.66 percent) and rice (60,73 percent) had regis-
tered an increase among foodgrains and mustard (817.68 
percent) and potato (92.6 percent) among the non foodgrains 
in 1986-87 to the base year 1961-62. In sixties sugarcane 
production (0.36 percent) was the highest followed by wheat 
(4,38 percent) and barley (1.98 percent). In 1986-87 sugar-
cane production (73.12 percent) although had declined but 
it remained the highest followed by increased production 
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of wheat (14.62 percent), potato (5.41 percent) and bajra 
(4.69 percent) (Table 5.8). 
5. Ghaziabad district: 
The trends of production of important crops shows 
that in the foodgrains category except for rice and barley, 
the production of all the other crops has increased. The 
production of jowar (164.3 percent), wheat (53 percent) 
bajra (21.5 percent) and maize (9.8 percent) has increased. 
Among the ncaa-foodgrains potato (176.6 percent), mustard 
(46,5 percent) and sugarcane (41.9 percent) recorded an 
increase in 1986-87 as compared to 1977-78 (table 5.9). 
In 1977-78^sugarcane (87.01 percent) production was the 
highest followed by wheat (7.76 percent) ba j ra (2.96 
percent) and potato (1.65 percent). While in 1986-87 again 
sugarcane production was the highest followed by increased 
production of wheat (8,27 percent), potato (3.18 percent) 
and baira (1.57 percent). 
Thus it was observed that in almost all the districts 
the production of sugarcane was the highest although it had 
declined slightly during the last twenty five years and 
the production of wheat had increased considerably. This 
again reflects the intensive use of technology and av^ are-
ness of the farmers of this region. The farmers are aware 
of this scientific development and remunerative nature of 
these two crops so maximum preference is given and most of 
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the Inputs are diverted towards the good cultivation of 
these crops so that maximuma production is obtained. 
CHAPTER SIX 
NFLUENCE OF CHANGIN3 PRICES ON THE CROPPING 
PATTERN OF UPPER GANGA YAMUNA DOAB 
MO 
The farm prices are the signals which convey the 
producers demand for agricultural products. Agricultural 
prices are quickly responsive to demand and supply condi-
tions. Since, agricultural output constitutes half of the 
national product, the general price level is mostly deter-
mined by the behaviour of agricultural prices. 
Due to market imperfections in under developed and 
developing countries the effect of price signals gets 
considerably weakened resulting in either time lags in 
response or differential magnitude of responses. Price 
policy is inevitably a part of the over all economic policy. 
In a predominantly agricultural country like India the farm 
prices have a direct bearing on the overall economy. A 
constant rise in agricultural prices sets an inflationary 
tendency which may have its serious impact on the economy 
as a whole. A fall in farm prices is also not in the general 
interest of the producers, since it tends to curb their 
incentives to produce more. 
This chapter has been divided into three parts. The 
first part deals with the prices of foodgrains and their 
trends, the second part deals with the prices of non-food-
grains and their trends and the third part deals with 
responsiveness of area to price changes in the five districts 
of Upper Ganga Yamuna doab from 1960-61 to 1986-87. For the 
14t 
district of Ghaziabad the data has been taken from 1976-77 
to 1986-78, A shift in the demand, would be reflected by-
changes in prices. We are relating the prices with the 
area of that particular crop but we assume that the farmer 
will react to higher prices after a season so to take 
account of time lag^we have related the prices with the 
area of that particular crop in the immediately following 
year. 
In this chapter we have used graphical analysis as a 
rough guide to understand the trends of prices. We have 
also calculated the correlation co-efficient between area 
and prices of each crop and also the regression analysis 
i? used to work out the relationship statistically. The 
regression equation based on Cobb-Douglas formula is worked 
out for each crop in all the five districts of the Upper 
Ganga Yamuna doab. 
6.1 PRICES OF FOODGRAINS AND THEIR TRENDS; 
Among the foodgrains, pulses recorded the highest 
increase in prices while coarse grain recorded the minimum 
in the study region (Tables 6.1, 6.2, 6.3, 6.4, 6.5 and 
figures 6.1, 6.2, 6.3, 6.4, 6.5). 
1. Cereals; 
(i) Rice: The prices of rice fluctuated between Rs. 10 
and Rs. 144.50 per quintal. The prices of rice has increased 
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by 1,315 percent in Saharanpur district, 1,300 percent in 
Meerut district, 1,269 percent in Bulandshahar district 
and 1,186 percent in Muzaffarnagar district in 1985-86 
to the base year of 1960-61. Ghaziabad district has 
recorded an increase of 87 percent in 1985-86 to the base 
year of 1976-77. The general trends in prices of rice are 
almost the same in all the five districts of the study 
region. There was a gradual increase in the price of rice 
upto 1967-68, there after upto 1973-74 the prices fluctuated, 
but in 1974-75 the prices rose drastically. Then for the 
next couple of year it decreased, but from 1976-77 to 
1983-84 once again an increasing trend was observed, it 
decreased slightly in 1984-85 but recovered in the next 
year. Significant increasing trends were observed between 
1960-61 to 1967-68 and from 1976-77 to 1983-84 while drastic 
decreases were observed in 1968-69 and in 1984-85. 
(ii) Jowar: The prices of jowar fluctuated between Rs.10.29 
and Rs. 139 per quintal in the study region. Highest 
increase in prices of jowar was recorded in Huzaffarnagar 
district (1,105 percent), followed by Saharanpur (991.5 
percent), Meerut (955 percent) and Bulandshahar (865 percent) 
in 1985-86 to the base year of 1960-61. Ghaziabad district 
recorded an increase of 55.3 percent in 1985-86 to the 
base year of 1976-77, The general trends in prices of 
jowar was almost the same in all five districts of the 
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region. A decrease was recored in 1961-62 in all the districts 
except for the Muzaffarnagar district. Then an increasing 
trend was observed upto 1967-68, but during the next year 
the prices came down considerably and started fluctuating 
upto 1973-74. In 1974-75 there was a significant rise in 
the prices. In the next five years the prices came down and 
fluctuated but after 1979-80 although the prices increased 
upto 1985-86, but the increase was not in a straight line, 
but it was rather zig-zag. There was only one period during 
which an increasing trend was observed that is between 
1961-62 to 1967-68. 
(iii) Baira; The prices of ba1ra fluctuated between Rs.13.38 
and Rs. 138 per quintal in the study region. The highest 
increase in the prices of ba Ira was observed in Saharanpur 
district (907 percent) followed by Muzaffarnagar (851.7 
percent), Bulandshahar (850.4 percent) and Meerut (834.7 
percent) in 1985-86 to the base year of 1960-61. Ghaziabad 
district has recorded an increase of 58 percent in 1985-86 
to the base year of 1976-77. A general increasing trend 
upto 1967-68 was observed and by 1968-69 the prices came 
down. Then there was more or less an increasing trend upto 
1974-75, when the prices of bai'ra rose from the previous 
year remarkably. Then it decreased in 1975-76. Then once 
again a general increasing trend was observed upto 1982-83, 
but it decreased in the next two years and by 1985-86 
highest price was recorded in all the districts. The 
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significant phase of increasing trend were observed between 
1960-61 and 1967-68, while significant decrease were recorded 
in 1968-69, 1975-76 and 1983-84 when the prices came down 
considerably from the previous years. 
(iv) Maize : The prices of maize fluctuated between 
Rs. 11.71 and Rs. 148.57 per quintal in the study region. 
The highest increase of 1,106.6 percent was recorded in 
Saharanpur district, followed by 1,047 percent in Muzaffar-
nagar, 996 percent in Meerut and 960.7 percent in Buland-
shahar in 1985-86 to the base year of 1960-61. Ghaziabad 
district recorded an increase of 115.4 percent between 
1985-86 and 1976-77. There was more or less same trend in 
prices of maize in all five districts. Starting from 1960-61, 
the prices decreased in 1961-62/ but afterward an increasing 
trend was observed upto 1967-68, then the prices came down 
sharply in 1968-69 and continued to decrease further upto 
1971-72 but in 1972-73 it increased and the prices were 
more or less stable upto 1976-77 in Saharanpur and Muzaffar-
nagar district while in Meerut and Bulandshahar district 
some what increasing trend was observed. Then an increasing 
trend was observed upto 1985-86 with a slump in prices of 
maize in 1984-85. 
(v) Wheat: The prices of wheat fluctuated between Rs.15.55 
and Rs. 192.31 per quintal. The prices of wheat recorded 
1,134 percent increase in Meerut, 1,131 percent in Saharanpur 
m 
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1,112 percent in Bulandshahar and 1,052 percent in Muzaffar-
nagar in 1985-86 from the base year of 1960-61. Ghaziabad 
district has recorded an increase of 51.3 percent in 1985-86 
from 1976-77. The prices of wheat were never stable in the 
study region and it had a tendancy to fluctuate. Starting 
from the base year 1960-61, it recorded an increasing trend 
upto 1962-63 in all the districts. This increasing trend 
continued in Muzaffarnagar and Bulandshahar districts upto 
1964-65, while Saharanpur and Meerut districts recorded 
decrease in prices of wheat in 1963-64 and then an increase 
in prices was observed from the next year in both the 
districts. But in 1965-66 all the districts recorded a 
decrease in the prices, a slight increase was recorded in 
the next year but once again the prices decreased in 1967-68 
and it fluctuated around the index number of 500 upto 
1971-72, then an increasing trend upto 1974-75 was observed 
followed by decrease in prices in 1975-76 and then from 
1976-77 to 1979-80 the index number of prices of wheat 
fluctuated between 720 and 7^0, then an increasing trend 
was observed in the region and in 1982-83 the prices rose 
significantly but again a slight decrease followed by slight 
increase in prices was observed. 
(vi) Barley: The prices of barley fluctuated between Rs.11.21 
and Rs. 145 per quintal in the study region. The highest 
price increase was recorded in Muzaffarnagar (1,158 percent) 
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followed by Bulandshahar (1/141 percent), Meerut (1,122 
percent) and Saharanpur (1,115.5 percent) in 1985-86 to 
the base year of 1960-61. The prices of barley in Ghaziabad 
district recorded an increase of 76.2 percent in 1985-86 
from 1976-77. The trends in prices of barley shows that 
the prices decreased in 1961-62 from the prices of 1960-61 
in Saharanpur, Meerut and Bulandshahar districts but then 
an increasing trend was observed upto 1966-67^then a decrease 
was recorded in 1967-68 in all tne districts of region 
tnence onwards upto 1971-72 the prices fluctuated around 
the index number 500 and between 1971-72 and 1974-75, an 
increasing trend was observed followed by a slump in prices, 
in 1975-76. After that more or less an increasing trend was 
observed with a significant rise in the prices in 1982-83 
followed by decrease and then again it increased in Saharanpur, 
Muzaffarnagar, Meerut and Ghaziabad districts, while the 
prices in Bulandshahar district fluctuated between 1976-77 
to 1985-86, 
2. Pulses; 
(i) Gram: The highest increase in prices was recorded by 
gram. The prices of gram were increased by 2,914 percent 
in Meerut, 2,729 percent in Saharanpur, 2,720 percent in 
Muzaffarnagar and 2,695 percent in Bulandshahar in 1985-86 
from the base year of 1960-61. Ghaziabad district recorded 
an increase of 233.6 percent in 1985-86 to the base year of 
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1976-77. The prices of gram fluctuated between Rs. 13.27 
and Rs. 405 per quintal in the study region. Starting 
from 1960-61, the prices of gram decreased in 1961-62 in 
all the districts of the region except for Meerut. Then 
an increasing trend was observed upto 1966-67, then the 
prices decreased in 1967-68 and fluctuated around the 
index number of 600 upto 1971-72, then an increasing trend 
was observed upto 1980-81 with a slight decrease in 1975-76 
and 1976-77. Then during the next three years the prices 
came down and fluctuated, but recovered in 1984-85 and in 
1985-86 the prices started increasing, 
(ii) Arhar: The prices of arhar fluctuated between Rs.16 
and Rs. 338 per quintal. The prices of arhar recorded 
highest increase in Muzaffarnagar (1,969 percent) followed 
by Bulandshahr (1,777 percent), Saharanpur (1,691 percent) 
and Meerut (1,571 percent) in 1985-86 to the base year of 
1960-61. The district of Ghaziabad recorded an increase of 
126 percent in 1985-86 from the base year 1976-77. The 
trends of price shows that from 1960-61 the prices 
increased upto 1966-67, it was almost a straight line 
increasing trend except for the year 1965-66 when a marginal 
decrease in the prices was observed. After 1966-67 the 
prices started decreasing and fluctuated but again from 
1970-71 there was a short period in which increase in 
prices of arhar was observed. But it decreased in the next 
154 
couple of years. After that an increasing rend was observed 
which was very significant upto 1985-86. Except for the 
year 1984-85 which recorded a marginal decrease. There 
were two significant increasing phases, first between 
1960-61 to 1966-67 and the second one between 1975-76 to 
1983-84. 
6.2 PRICES OF NQN FOODGRAINS AND THEIR TRENDS; 
The prices of non foodgrains increased considerably 
as compared to the prices of foodgrains, particularly from 
the prices of cereals in the study region (Tables 6.6, 6.7, 
6.8, 6,9, 6.10 and figures 6.1, 6.2, 6.3, 6.4 and 6.5). 
(i) Mustard: The prices of mustard fluctuated between 
Rs. 26.48 and Rs. 474 per quintal between the years of 
1960-61 and 1985-86 in the study region. The highest 
increase in prices of mustard was recorded in Muzaffarnagar 
(1,635 percent) followed by Bulandshahar (l,59l percent), 
Saharanpur (1,482 percent) and Meerut (1,475 percent) in 
1985-86 to the base year o£ 1960-61. Ghaziabad district 
recorded an increase of 25.3 percent in 1985-86 from the 
base year of 1976-77. The prices of mustard shows a gradual 
increasing trend from 1960-61 to 1966-67. But it decreased 
considerably in 1967-68, followed by one more gradual 
increasing trend upto 1974-75, then once again it decreased 
considerably in 1975-76. But after 1975-76 although there 
was an increasing trend but the prices fluctuated a lot and 
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were not stable as during the earlier period. 
(ii) Sugarcane: The prices of sugarcane fluctuated between 
Rs. 1.46 and Rs. 22.47 per quintal in the study region. The 
highest increase in the prices of sugarcane was recorded 
in Muzaffarnagar (1,407 percent) followed by Bulandshahar 
(1,314 percent)/ Meerut (1,310 percent) and Saharanpur 
(l,25tt percent) in l9Bb-86 from the base year 1960-61. 
Ghaziabad district recorded an increase of 95 percent in 
1985-86 from the base year 1976-77. The prices of sugarcane 
decreased in 1961-62 from the prices of 1960-61 then there 
was more or less increasing trend upto 1975-76 in Saharanpur 
and Meerut district. Muzaffarnagar showed an increasing 
trend upto 1974-75 then the prices of sugarcane fluctuated 
upto 1982-83 but afterwards it has once again rise; But 
the trends of prices in Bulandshahar was different from 
the rest of the districts. It recorded an increasing trend 
upto 1968-69 then the prices decreased and fluctuated upto 
1982-83 and from 1982-83 once again an increasing trend 
was observed. 
(iii) Potato: The prices of potato fluctuated between 
Rs. 5 and Rs. 120 per quintal. Highest increase in the 
prices of potato was observed in Bulandshahar (1,916 percent) 
followed by Meerut (1,681 percent), Saharanpur (1,508 
percent) and Muzaffarnagar (1,379 percent) in 1985-86 from 
the base year 1960-61. Ghaziabad district recorded an 
Ill 
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increase of 167.7 percent in 1985-86 to the base year 1976-77, 
The trends in prices of potato shows that starting from 
1960-61 it increased upto 1964-65 in Muzaffarnagar, Meerut 
and Bulandshahar districts. While in Saharanpur the increa-
sing trend continued upto 1965-66 then the prices came 
down but started increasing and then the prices decreased 
in 1970-71 and started fluctuating upto 1975-76.Then again 
it started increasing upto 1981-82^then the prices decreased 
but after this a gradual increase was recorded in the last 
three years, 
(iv) Cotton: The prices of cotton fluctuated between 
Rs. 31.39 and Rs. 594 per quintal. Highest increase in 
prices was recorded in Muzaffarnagar (1,792 percent) followed 
by Meerut (1,717 percent), Bulandshahar (1,631 percent) and 
Saharanpur (839 percent) in 1985-86 from 1960-61. Ghaziabad 
district recorded an increase of 96 percent in 1985-86 
from the base year of 1976-77. The prices dropped in 1961-62 
then it increased gradually upto 1971-72 in Muzaffarnagar 
and Meerut districts. While the prices in Bulandshahar 
although increased but fluctuated. Then the prices decreased 
but again increased in the next few years and the prices 
were never stable afterwards and fluctuated, but it showed 
an overall increasing trend. The trends of prices were some 
what different in Saharanpur district where the prices 
fluctuated and never recorded any particular trend. 
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6.3 RESPONSIVENESS OF AREA TO rRICE CHANGES; 
We have observed in the earlier part of this chapter 
that the prices of all the crops has increased;, consequnetly 
its impact was observed on the area under these crops. Here 
we assume that the fanner will react to the higher prices 
after a season, so to take account of time lag we have 
related the prices with the area of that particular crop 
in the immediately following year. And as far as the regre-
ssion analysis is concerned, we have converted our original 
data of price and area into logarithms form, this will 
enable us to know the elasticity of response of area to 
changes in prices. Such a relationship is usually of the 
Cobb-Douglas type and is expressed as: 
Y = ax^ 
Which when expressed in logarithms would be as: 
Log Y = a + b logx 
Strong and positive response in area to changing prices 
were observed in wheat amongst foodgrains and mustard, and 
sugarcane in the non-foodgrains category in the Upper Ganga 
Yamuna doab region. 
An attempt is made to discuss the responsiveness of 
area to price changes in each district separately. 
1, Saharanpur District: 
Sugarcane, mustard wheat and potato responded positively 
and strongly while jowar, rice, arhar and maize were the other 
fOU 
Table 6.6; ReJatlonship Between Price nnd Ar^p of luportnnt Jrops in 
Sahnrannur D i s t r i c t . 
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crops whicn showed a weak positive correlation to the 
increased prices in thu district. BaJ_ra, barley, gram and 
cotton responded negatively. The area under these crops 
decreased due to increase in the area under the above 
mentioned crops which responded positively (Table b.6 and 
figures 6.6 and 6.7). 
1. Foodqrains; 
(i) Rice: The prices of rice has been increased by 1,315 
percent while the area under rice has increased only by 
13.7 percent. Infact rice is losing its area to other 
crops because it was covering 25.79 percent of the gross 
cropped area in 1961-62/ but now it is covering only 15.69 
percent of the gross cropped area. There was a decrease of 
about 10 percent in acreage under rice. A persual of table 6,6 
shows that there was a positive although not very strong 
correlation between prices and area of rice. The correlation 
coefficient was 0.395 between prices and area of rice which 
was significant at 5 percent and was also significant 
even at 1 percent level. The regression quation calculated 
was Log Y = 11.217+0.0516 log^X. The graph also justifies 
these results. 
(ii) Jowar: The prices of jowar increased by 991.5 percent 
while the area under jowar has increased by 61.2 percent. 
But the percentage share of jowar in the gross cropped area 
has decreased by 1.52 percent. In 1961-62 jowar covered an 
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area of about 1.65 percent and in 1986-87 it covered only 
0.13 percent. This is another coarse cereal, which is 
losing its area to other crops. There is positive correla-
tion between prices and area of jowar. The correlation 
coefficient was 0.436, which was significant at 5 percent 
and also at 1 percent level. The regression equation was 
log Y = 5.50+0.0858 log X. The graph with log of prices on 
it? fc^ • 
X axis and log of area on Y axis also corroborates the 
results. 
(iii) B_aj_ra: Although the prices of ba 1 ra has increased 
by 907,5 percent but the area has decreased by 88.8 percent, 
t:hat's why the correlation coefficient is negative. Which 
is -0.856 between prices and area of baira. The regression 
equation was log Y = 13.770 - 1.1205 log X. Bajra is another 
6 6 
coarse cereal which is not a favourite crop of the farmers 
of Saharanpur district. The rising prices of ba jra has not 
influenced the area under this crop. 
(iv) Maize: The prices of maize has increased by 1,106.6 
percent and the area under maize has also increased by 
86.1 percent. The percentage share of maize area to the 
gross cropped area has decreased from 62.7 percent in 
1961-62 to 5.14 percent in 1986-87. The correlation between 
prices and area of maize was positive but not significant 
and strong. The correlation coefficient was 0.132. The 
regression equation was log^Y = 10,306+0.0381 log X. The 
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graph also supports the findings, 
(v) Wheat: The prices of wheat has increased by 1,131 
percent and the area by 8:?,7 percent. Infact the highest 
increase in area was recorded by wheat in Saharanpur district. 
Wheat is the dominant crop of this district. Wheat was 
covering 22.93 percent of the gross cropped area in 1961-62, 
which increased to 32.51 percent in 1986-87. Here we see 
the high priority given to wheat cultivation in this district 
due to its remunerative nature.We also observe the shift in 
area under other crops for the cultivation of wheat. There 
was a strong positive correlation between prices and area 
of wheat. The correlation coefficient was 0.763, which was 
significant at 5 percent as well as 1 percent level. The 
regression equation was log Y = 10.866+0.253 log X. The 
graph also corroborates with the high positive correlation 
between price and area of wheat. 
(vi) Barley: Although the prices of barley has increased 
by 1,115.5 percent but the area has decreased by 49.4 
percent, thatfe why negative correlation was observed between 
prices and area of barley. The correlation coefficient was 
-0.666 and the regression equation calculated v-as 
log^Y = 9,712-0.493 log^X. Here again we observe that the 
increasing prices of barley did not have any influence on 
its area. The area under barley decreased from 0.80 percent 
in 1961-62 to 0.13 percent in 1986-87. 
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(vii) Gram:A negative correlation was observed between the 
prices and area under gram in Saharanpur district. The 
prices of gram showed an increase of 2,728 percent and the 
area decreased by 97.4 percent. The jjercentage share of 
gram acreage to the gross crociped area was lw,l8 percent in 
1961-62 and 0.18 percent in 1986-87. So tnere was a decrease 
of 10 percent during the last twenty five years. The correla-
tion coefficient was -0.875, while the regression euqation 
was log Y = 15.295-1.228 log X. 
(viii) Arhar; Although the prices of arhar has increased 
by 1,691 percent but the area has decreased by 20.1 percent. 
Out of the gross cropped area, arhar acreage was 0.09 percent 
in 1961-62 and it decreased to 0.05 percent in 1986-87. The 
correlation between prices and area was though positive 
but was of very low degree. The correlation coefficient 
was 0.165, which was not significant at 5 percent level. 
The regression equation calculated was log Y=5.634-0.74 Igg X. 
2. Non-foodgrains: 
(i) Mustard: The prices of mustard has increased by 1,482 
percent, so has the area by 983.7 percent. Mustard was 
covering 0.07 percent of gross cropped area in 1961-62, 
which increased to be 0.33 percent by 1986-87. There was 
very strong and positive correlation between prices and 
area of mustard. The correlation coefficient was 0.906, 
which was significant at 5 percent level and even at 1 
percent level. The regression equation was log Y = 2.578+ 
0.812 log X. The graph also pports the findings. 
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(ii) Sugarcane: The prices of sugarcane has increased by 
1,258 percent and the area has also increased by 88 percent. 
Sugarcane was covering 15.61 percent of gross cropped area 
in 1961-62, which has increased 22.36 percent in 1986-87. 
A strong positive correlation was obseirved between the 
price and area of sugarcane. The correlation coefficient 
was 0.908, which was significant at 5 percent as well as 
1 percent level. The regression equation was log Y=10.947+ 
0.276 log X. The graph also supports the results. 
(iii) Potato: The price of potato increased by 1,507 percent 
and the area increased by 112.8 percent. The percentage 
share of potato area, to the gross cropped area also recorded 
an increase of 0.06 percent during the last twenty five 
years. A positive correlation between prices and area of 
potato was observed. The correlation coefficient was 
0.565 which was significant at 5 percent and even at 
1 percent level. The regression equation was log Y= 5.890+ 
0.259 log X. The graph also corroborates with the positive 
relation. 
(iv) Cotton: Out of the gross cropped area cotton covered 
0.70 percent in 1961-62 and 0.65 percent in 1986-87. So 
there was a marginal decrease of 0.05 percent in the cotton 
acreage. The price of cotton increased by 839 percent. So 
the prices and area of cotton were negatively related. 
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The correlation coefficient was -0.263 and the regression 
equation was log Y = 9.191-C.150 log X. The graph also 
supports the negative relationship. 
The district of Saharanpur^ nestling in the f.fothills 
of the Siwaliks/ has a rich fanning belt. The results have 
shown that cropping pattern of this district is market 
oriented i.e. the changing prices has influenced the 
cropping pattern. The results showed that the farmers of 
Saharanpur district responded significantly and positively 
to price changes. Sugarcane, mustard, wheat and potato 
responded strongly and positively, while lowar, rice, arhar 
and maize were the other crops which responded slightly 
but positively to the increase in prices. Ba jra, barley, 
gram and cotton responded negatively. It was observed that 
the prices of all the crops had increased significantly 
during the last twenty five years. Area under only rice, 
jowar, maize, wheat, mustard, sugarcane and potato had 
increased. The area under rest of the crops i.e. bajra, 
barley, gram and arhar had decreased. Ovejrwhelming preference 
for wheat and sugarcane is attributable to variety of 
factors and one of the most important factor is the price 
support. Hence, there v;as shift in allocation of land 
under cultivation. Land devoted to crops like ba1ra, barley, 
gram and arhar and even rice and jowar was now devoted tio 
the cultivation of wheat and sugarcane. The results show 
the nigh positive correlation and significant response to 
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to the changing prices on the area under these two crops. 
The change in tne attitude of the fanners is also observed. 
Tney are now going for commercialization of agriculture. 
In case of cash crops price seems to emerge as a decisive 
factor in allocation of areas. Mustard cultivation is gaining 
momentum in this district because the farmers find it more 
remunerative than growing of coarse cereals. 
2. Muzaffarnaqar district; 
Sugarcane, mustard, potato, wheat and arhar recorded 
a strong positive correlation between prices and area. 
While rice was another crop which showed a weak positive 
correlation. Jowar, ba jra,maize, barley, gram and cotton 
responded negatively. The area under these crops decreased 
considerably (table 6.7, figures 6.8 and 6.9). 
1, Foodgrains: 
(i) Rice: The price of rice increased by 1,186 percent in 
the district, but the area under rice has increased by 
28.5 percent. The percentage share of rice to the gross 
cropped area has decreased considerably. The percentage 
share of rice was 22.69 in 1961-62 and 7,86 in 1986-87. 
During the last twenty five years there was a decrease of 
14.83 percent in rice acreage. A weak positive correlation 
between prices and area of rice is observed. The correlation 
coefficient was 0,241, which was not significant at 5 percnet 
level. The regression equation was log Y= 10.303+0.072 log X. 
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Table 6.7t Relationship Between Pr ices and Area of Important Crops 
Crops 
R ice 
Jowar 
B a j r a 
Maize 
V/heat 
Barley-
Gram 
A r h a r 
Mus ta rd 
S u g a r c a n e 
P o t a t o 
C o t t o n 
i n Muzaf fa rna ;> i r D i s t r i - ~ t . 
Log Y-
*^ e 
Log Y= 
'^  e 
Lof' Y= 
" e 
Log^ Y= 
LoLe ^= 
Log^ Y= 
Log^ Y= 
Log^ Y= 
Logg Y= 
Logg Y= 
Logg Y= 
Log^ Y= 
Equal i c n 
1 0 . 3 0 3 + 0 . 0 7 2 L,, ,^ 
11.6-19 - 1 .""'^ C I G ' 
e 
1 4 . 6 7 1 - 1 .674 Log 
1 0 . 4 7 3 - 0 . 1 3 9 I'O'-,^ 
10 .9P4 + 0 . 1 9 6 I .or^ 
9 . 4 6 5 - 0 . 7 4 2 Log^ 
e 
14 .761 - 1 .129 Logg 
3 . 9 7 6 + 0 . 3 0 0 Logg 
4 . 6 1 8 + 0.-357 Log 
1 1 . 2 8 3 + 0 . ? 5 7 Log 
e 
5 . 545 + 0 . 4 5 1 Logg 
8 . 9 8 4 - 0 . 1 2 0 Log 
e 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
Cor.^el . ' tic i 
c o e f f i c i e n t 
-
-
-
-
-
-
0 . 2 4 1 
0 . 7 3 1 
0 . 9 2 1 
0 . 6 4 0 
0 . 7 4 5 
0 . 7 7 7 
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t M 
rest 
1.219 
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8.498 
8.662 
6.046 
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pos i t i ve 
r e l a t i o n . 
No 
Yes 
Yes 
Yes 
Yes 
Yes 
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The graph also justifies the low degree of positive correla-
tion between prices and area of rice, 
(ii) Jowar; Although the prices of jowar has increased 
by 1,105 percent but the area under jowar has decreased by 
93.2 percent. The percentage share of acreage under lowar 
has also decreased during the last twenty five years, A 
negative correlation was observed. The correlation coefficient 
was -0,731 and the regression equation was log Y=11.619-
1.366 log X, The graph also corroborates with the results. 
(iii) Ba 1 ra; The prices of bai'ra has increased by 851.7 
percent while the area under bajra has decreased by 95,9 
percent. Out of the gross cropped area bajra covered 2,70 
percent in 1961-62 and 0,04 percent in 1986-87, Thus we 
observe the decrease in percentage share of area under 
bajra, A negative correlation between price and area of 
bajra v.-as recorded. The correlation coefficient was -0,921, 
The regression equation was log Y= 14.671-1,674 log X, 
(iv) Maize: The area under maize has also decreased by 
6,7 percent and the prices has increased by 1,046.9 percent. 
The percentage share of maize acreage has also decreased 
during the last twenty iive years. There was a negative 
correlation. The correlation coefficient was 
-0,640 and the regression equation was log Y = 10.473 -0,139 
log X, The graph also supports the findings. 
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(v) Wheat: The area under wheat is significantly and posi-
tively correlated with the prices of wheat. The prices of 
wheat has increased by 952.2 percent while the area has 
increased by 73 percent. Out of the gross cropped area 
wheat covered 25.31 percent in 1961-62 and 29.58 percent in 
1985-87, Thus we find that there was an increase of 4.27 
percent in area under wheat. The correlation coefficient 
was 0.745 which was significant at 5 percent as well as 
1 percent level. The regression equation was log Y=10.984+ 
0.196 log X. The graph also supports the high degree of 
positive correlation. This district is also a part of the 
wheat belt of Western Uttar Pradesh. The farmers are aware 
of the remunerative nature of wheat crop. The area under 
other crops has also been taken up for wheat cultivation. 
(vi) Barley: The area under barley has also decreased 
significantly by 82.3 percent, while the prices has 
increased by 1/157.8 percent. And negative correlation 
was observed. The correlation coefficient was -0.777 while 
the regression equation was calculated as log Y= 9.455-
0.742 log X. 
^e 
(vii) Gram: The prices of gram has increased by 2,720 
percent while the area has decreased by 94.9 percent. It 
was observed that during the last twenty five years, the 
percentage share of acreage under gram had declined. The 
correlation coefficient between prices and area of gram 
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was -0.824 and the regressi'.-n equation was Log Y=14.761-
1.^29 log X. Ihe grapn also supports the findings of high 
degree of negative relationship. 
(viii) Arhar; The prices of arhar showed a significant 
increase of 1.969.4 percent and the area also showed an 
increase of 97 percent. Out oi the gross cropped area, 
arhar convered 0.12 percent in 1961-62 and 0.27 percent in 
1986-87, Thus, during the last twenty five years it registered 
a marginal increase of 0.15 percent. The area under arhar 
responded positively to increasing prices, that's why a 
positive correlation was observed. The correlation coeffi-
cient was 0.697 percent and was significant at 5 percent 
and also even at 1 percent level. The regression equation 
was calculated as log Y = 3.976 + 0.300 log X. The graph 
also corroborates with the positive correlation between 
price and area of arhar. 
2. Non-foodgrains: 
(i) Mustard: The prices of mustard has increased by 1,635 
percent and the area has also increased by 113.3 percent 
but the percentage of gross cropped area is still very 
low. Out of the gross cropped area mustard covered 0.08 
percent in 1961-62 and 0.26 percent in 1986-87.Thus, there 
was only a marginal increase in area. A high positive 
correlation coefficient of 0.866, which was significant at 
5 percent and even at 1 percent level was seen. The regression 
equation was log^Y = 4.618 + 0.357 log^X. The graph also 
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points towards the high degree of positive correlation 
between prices and area of mustard. 
(ii) Sugarcane: The positive impact of price was the 
highest in the case of sugarcane in this district. Sugar-
cane was covering 24.21 percent of the gross cropped area 
in 1961-52 and now it is covering 33.49 percent of the 
gross cropped area. Thus, there was an increase of 9.28 
percent in the area under sugarcane during the last twenty 
five years. The prices of sugarcane during the last twenty 
five years has increased by 1/406.8 
percent and the area has increased by 76.7 percent. The 
correlation coefficient was 0.870 which was significant at 
5 percent and even at 1 percent level. The regression 
equation was log Y = 11.283 + 0.257 log^X. 
(iii) Potato: Both the prices and area under potato has 
increased. The prices has increased by 1,379.4 percent and 
the area by 221.7 percent. The percentage share of potato 
out of the gross cropped area also registered an increase. 
The correlation coefficient was 0.776 which was significant 
at 5 percent as well as 1 percent level. The regression 
equation calculated was log Y = 5.545 + 0.451 log X. The 
graph also supports the high degree of positive correlation. 
(iv) Cotton: The prices of cotton has increased by 1,792.3 
percent and the area by 14.5 percent. Out of the gross 
cropped area, cotton covered only 0.86 percent area. The 
177 
area under cotton has not responded to increased prices 
and is negatively correlated with the prices. The correla-
tion coefficient was -0.208, while the regression equation 
was log Y = 8.984-0.120 log X, The graph also supports the 
negative relationship between prices and area of cotton. 
Muzaffarnagar district also has a rich farming belt 
and is one of the prosperous districts of the doab. The 
results show that the farmers of this district are aware, 
educated and advance. They are aware of the economic 
returns which they get from farming. Hence, they have 
sv/itched over from the cultivation of coarse cereals and 
non-remunerative crops to cash crops and wheat which are 
highly remunerative. Here we also observe a switch over 
from subsistence to commercial farming. The highly respon-
sive crops were sugarcane, mustard, potato, wheat and 
arhar, while rice showed weak response . Other crops like 
-jowar, bajra, maize, barley, gram and cotton responded 
negatively. Out of the gross cropped area of the district 
sugarcane, wheat, potato, mustard and arhar registered high 
increases in their acreages during the last twenty five 
years. Although the pricts of all the crops had increased 
significantly but only increase in area was observed in 
the case of potato, mustard, arhar, sugarcane, wheat and 
rice. Vvheat and sugarcane were the most responsive crops. 
The results show the nigh aegree of positive correlation. 
The area under arhar, mustard and potato were still insigni-
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ficant. Here again we observe that in the case of cash 
crops and wheat, price seems to be a decisive factor in the 
allocation of areas. Mustard cultivation is gaining momen-
tum in the district because farmers find it more remunera-
tive to grow it than the growing of coarse cereals. Land 
devoted to crops like jowar, baj_ra, maize, barley and gram 
and even rice and cotton are now being devoted to the 
cultivation of wheat, sugarcane, mustard and potato. 
3. Meerut district: 
The area under mustard, sugarcane potato and wheat 
has responded positively to the increasing prices and all 
the other crops like rice, I'owar, bajra, maize barley, gram, 
arhar and cotton were negatively correlated (table 6.8 and 
figures 6.10 and 6.11). 
1. Foodgrains: 
(i) Rice: The prices of rice has increased by 1,300 percent 
but the area has decreased by 3.3 percent, that's why the 
area is negatively correlated with the price of rice. Out 
of the gross cropped area rice covered 14.5 percent in 
1961-62 and only 3.4 percent in 1986-87. There was significant 
decrease in the percentage share of acreage under rice. The 
correlation coefficient was -0.248 and the regression 
equation was calculated to be log Y= 10.080-0.023 log X. 
The graph also supports the low degree of negative correla-
tion between prices and area of rice. 
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Crops L'.'(.(U-iLion Uo r't't-l n !; Jo;i ' i ' . J I , ,ri i l i c a n t 
c u o f ^ i r i e ' i l 'j-'" L ii; crme of 
n o . s i t i v e 
r e l a t i o n . 
R ice Log Y= 10.0C0 - 0 . 0 2 3 Log x - 0 .24C 
"e e 
Jowar Log^ Y= 1 3 . 2 2 8 - 1.291 Log^^ x - 0 . 7 7 ^ 
B a j r a Log Y= 13 .281 - 0 . 9 1 9 Log^ x - 0 . 8 0 7 
Maize Log„ Y= 1 1 . 5 2 9 - 0 . 1 7 8 Log^ x - 0 . 3 9 5 
Wheat Log^ Y= 1 1 . 9 5 3 + 0 . 0 3 5 Log x O.OlA 0 . 0 7 1 No 
e e 
B a r l e y Log Y= 1 2 . 7 5 4 - 1 . l A 7 L o g ^ x - 0 . 7 4 5 
e " e 
Gram Log^ Y= 1 4 . 5 1 5 - 1 .06 :3Log^ x - 0.<^4'i 
Arha r Log Y- 9.2M0 - 0.49''i Lo;^ x - 0 . 2 •')5 
e e 
Mus ta rd Log Y= 4 . 9 5 7 + 0 . 2 5 2 Log x O.R55 8 .091 Yes 
e G 
Sugarcane Log Y= 11.702 + 0 .084 1-og x 0 .673 4.461 Yes 
e e 
Po ta to Log Y= 7.683 + 0 .194 Log x 0 .386 2.052 Yes 
Cot ton Log„ Y= 12.138 - 0 .684 log x - 0 .816 
I8n 
(ii) Jowar; Jowar is also negatively correlated as the 
area under it has decreased almost by 75 percent, while the 
price has increased by 955.2 percent. The correlation 
coefficient was -0.776 between prices and area of jowar. 
The regression equation was log Y= 13.228-1.291 log X. 
(iii) Ba 1ra; The area unaer bajra has also decreased consi-
derably and is negatively related with the prices of ba jra. 
The area had decreased by 76,6 percent and the prices has 
increased by 834.7 percent. The percentace share of ba j ra 
to the gross cropped area has also decreased during the 
last twenty five years. The correlation coefficient was 
-0.921 and the regression equation was log Y = 13.281-
0.919 log X. 
e 
(iv) Maize: The area under maize has also decreased almost 
by 14 percent, while the price has decreased by 996 percent. 
Out of the gross cropped area, maize covered 7.46 percent 
in 1961-62 and 6.17 percent in 1986-87. There was a slight 
decreas in area under maize during the last twenty five 
years. The correlation coefficient was -0.395 and the 
regression equation was log Y = 11.529-0.178 log X. Although 
e e 
the prices has increased but farmers dc not prefer to 
cultivate it because maize is a coarse grain and its yield 
per hectare is also low. 
(v) Wheat: The area unaer wheat has increased marginally 
by 10.1 percent, while the price has increased by 1,134 
percent. Out of the gross cropped area wheat has registered 
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an increase of 7.69 percent during the last twenty five 
years. So there was a weak positive correlation. The 
correlation coefficient was 0.014, Which was not signifi-
cant even at 5 percent level. The regression equation was 
log Y = 11.953+0.035 log X. The graph also shows the weak 
positive correlation between price and area of wheat. 
Since this district is very close to the national capital, 
people have shifted there emphasis from agriculture to 
industries. So although this district lies in a rich 
agricultural belt, with the other two wheat and sugarcane 
districts of the study region, farmers do not give over-
whelming preference to the cultivation of wheat, 
(vi) Barley: The prices of barley has increased by 1,121,8 
percent while the area has decreased by 87.2 percent that's 
why once again negative correlation was observed. The 
correlation coefficient was -0.745. The regression equation 
for barley was log Y = 12.754-1.147 log X. The graph also 
supports the results. 
(vii) Gram: The area under gram also decreased by 93.5 
percent, while the prices has increased by 2,914.3 percent. 
So a negative correlation was observed. The correlation 
coefficient was -0.849 while the regression equation was 
log^Y = 14.515-1.063 log X. The graph also shows the high 
degree of negative correlation between prices a nd area of 
gram. 
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(viii) Arhar: The price of arhar has increased by 1,571.6 
percent while out of the gross cropped area arhar covered 
0.62 percent in 1961--62 and only 0.39 percent in 1986-87. 
The area under arhar has decreased by 34,5 percent in the 
last twenty five years and negative correlation was 
observed. The correlation coefficient was -0.235 and the 
regression equation was calculated to be log Y = 9.280-
0.949 log X. 
e 
2. Non-foodgrains: 
to 
(i) Mustard: The area under mustard has responded positively/the 
increasing prices. The area under mustard has increased 
by 83.9 percent, while the prices has increased by 1,475.7 
percent. Out of the gross cropped area mustard covered 
0.10 percent in 1961-62 and 0.84 percent in 1986-87. A 
strong positive correlation was observed. The correlation 
coefficient was 0.855 and was significant at 5 percent 
and also at 1 percent level. The regression equation was 
log Y = 4.957+0.252 log X. The graph also supports the 
e e 
findings. 
(ii) Sugarcane: The highest increase in area was recorded 
in sugarcane and the area of sugarcane was highly respon-
sive to increasing prices in this district. There was an 
increase of 1,310.2 percent in prices and 20.2 percent in 
area under sugarcane. Out of the gross cropped area sugar-
cane covered 21,76 percent in 1961-62 and 30.85 percent 
in 1986-87. The correlation coefficient was 0.673 which 
185 
was significant at 5 percent and also at 1 percent level. 
The regression equation calculated was log Y = 11.702+ 
0.084 log X. The graph also supports the positive correla-
tion between prices and area of sugarcane. 
(iii) Potato: The price of potato has increased by 1,680.9 
percent while the area has increased by 20.2 percent and 
was positively correlated with the prices. The correlation 
coefficient was 0.386, which was significant at 5 percent 
level. The r€gression equation was log Y = 7.683+0.194 
log X. The graph also justifies the positive correlation 
between prices and area of potato. 
(iv) Cotton: The prices of cotton has increased by 1,717 
percent while the area has decreased by percent and 
is negatively correlated with the prices. The correlation 
coefficient was -0.816 and the regression equation was 
log Y = 12.138-0.684 log X. The graph also shows high 
degree of negative correlation between prices and area of 
cotton. 
Meerut is one of the most prosperous towns of the 
doab. The district has been influenced by its nearness to 
the national capital, hence there is rapid urbanization 
and there is shift in emphasis from agriculture to industries. 
The area under most of the crops has not increased because 
in 1976-77 a large part of the district was taken for the 
formation of Ghaziabad district. Nevertheless positive 
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correlation was recorded in mustard, sugarcane, potato and 
wheat. Other crops like rice, jowar, bajra, maize, barley, 
gram, arhar and cotton recorded negative correlation. 
Although the prices of all the crops had increased signi-
ficantly, the area of mustard, potato, sugarcane and wheat 
had only increased. Out of the gross cropped area^ the 
percentage share under these crops recorded an increase. 
Sugarcane and wheat recorded the highest increase in area 
during the last twenty five years. Although the area under 
mustard and potato was only negligible but still it recorded 
an increase in the percentage share of gross qropped area. 
This again shows that the farmers are switching over from 
the cultivation of coarse cereals to mustard. It also shows 
the shift of allocation of land from other crops like 
jowar, baira, maize, barley, gram and arhar to the cultiva-
tion of wheat, sugarcane, potato and mustard. The over-
whelming preference to the cultivation of these crops is 
mainly because of its irice. The results show the awareness 
of the farmers of this district towards commercialization 
and growing of remtunerative crops. 
4. Bulandshahar district: 
The crops which responded positively to increased 
prices were mustard, v/heat, potato, rice, maize and sugar-
cane. Both tne area and prices of these crops registered 
an increase in this district. The crops which responded 
negatively were jowar, baira, barley, gram, arhar and 
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cotton (table 6.9 and figures 6.12 and 6.13). 
1. Foodgrains: 
(i) Rice: The area under rice has increased by 3 3 percent 
while the prices has increased by 1,269 percent, so a weak 
positive correlation was observed. The correlation coeffi-
cient was 0.235. Which was not significant at 5 percent 
level. The regression equation was log Y = 8,223+0.213 
® of 
log X. The graph also shows the low degree/positive correla-
tion. 
(ii) Jowar; The prices of jowar has increased by 869.9 
percent while the area has decreased by 73.4 percent and 
is negatively correlated with the prices. The correlation 
coefficient was -0.891. The regression equation was 
log Y = 12.495-0.802 log X. 
^iii^ Ba]ra: The area under ba jra has decreased by 29.5 
percent and the prices has increased by 850.4 percent and 
v;ere negatively correlated. There was also decline in the 
percentage share of bajra area to the gross cropped area 
during the last twenty five years. The correlation coeffi-
cient was -0.727 and the regression equation was log X-
11.643-0.271 log X. The graph also shows the negative 
relationship between prices and area of bajra. 
(iv) Maize: The area under maize has increased and was 
influenced by the prices. There was an increase in prices 
rs<y 
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of maize by 960 percent and an increase in area by 10.4 
percent. The percentac^e share of maize to the gross cropped 
area was 11.47 percent in 1961-62 and 19.46 percent in 
1986-87. Weak positive correlation coefficient was seen. 
The correlation coefficient was 0.231/ which was not 
significant at 5 percent level. The regression equation 
was log Y = 9.752+0.373 log X. The graph also supports the 
positive correlation between price and area of maize. 
(v) Wheat: The area under wheat increased by 130.2 percent 
while the prices has increased by 1,112 percent and the 
area was highly responsive to increased prices. Out of the 
gross cropped area, wheat covered an area of 20.08 percent 
in 1961-62 and 37.91 percent in 19B6-B7. The correlation 
coefficient was 0.798 which was significant at 5 percent 
and also at 1 percent level. The regression equation was 
log Y = 10.498 + 0.346 log X. The graph also corroborates 
e e 
with the high degree of positive correlationship between 
prices and area of wheat. 
(vi) Barley: The price of barley has increased by 1,141,4 
percent while the area has decreased by about 70 percent 
and is negatively correlated with the prices. During the 
last twenty five years,the (.)ercentage share of barley 
acreage to the gross cropped area has decreased. The 
correlation coefficient was -0.823 and the regression 
equation was log Y= 12.401-0.481 log X. The graph also 
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shows the negative correlation between prices and area of 
barley. 
(vii) Gram: The prices of gram has increased by 2,695.2 
percent while the area has decreased by 84.5 percent. Out 
of the gross cropped area gram covered 5.07 percent in 
1961-62 and 0.68 percent in 1986-87. So the area under 
gram was negatively correlated with the prices. The correla-
tion coefficient was -0.854 and the regression equation 
was log Y = 12.918-0.706 log X. 
(viii) Arhar; The prices of arhar has increased by 1,111 
percent but the area has decreased by 25.4 percent and is 
negatively correlated with the prices of arhar. The correla-
tion coefficient was -0.037. The regression equation was 
log Y = 9.158-0.179 log X. The graph also supports the 
findings. 
2. Non-foodgrains: 
(i) Mustard: The area under mustard has increased and was 
highly responsive to prices. The area under mustard has 
increased by 378 percent but still covers only 0.84 percent 
of the gross cropped area. The percentage share of mustard 
acreage has increased marginally. The correlation coeffi-
cient was 0,924, v;hich was significant at 5 percent as well 
as 1 percent level. The regression equation was log Y = 
4.696+0.562 log X. The graph also points towards the strong 
positive correlation between prices and area of mustard. 
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(ii) Sugarcane: Tne aica under sugarcane nas increased 
marginally that's why the correlation between prices and 
area was positive but not very strong. The prices of sugar-
cane hos increased by 1,314 percent while the area has 
increased by only 0.5 percent. The correlation coefficient 
was 0.153, which was not significant at 5 percent level. 
The regression equation was log Y = 10.981-0.016 log X. 
e e 
The graph also supports the result of weak correlation 
between price and area of sugarcane. 
(iii) Potato: The area under potato has increased by 326 
percent and was highly responsive to the prices. The 
prices has increased by 1,915 percent. There was also an 
increase of 0.97 percent in the percentage share potato 
acreage to the gross cropped area. The correlation coeffi-
cient was 0.775, which was significant at 5 percent as 
well as 1 percent level. The regression equation was 
log Y = 6.192+0.642 log X. The graph also supports the 
re su It s. 
(iv) Cotton: The prices of cotton has increased by 1,631 
percent while the area under cotton has decreased by 80.5 
percent and is negatively correlated with the prices of 
cotton. The correlation coefficient was -0.769 and the 
regression equation was iog Y = 12.969-0.809 log X. 
Bulandshahar is an agricultural district which 
has fallen in bad times. The place itself does not have 
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much to offer except for a large agricultural mandi and the 
virtually dried up Kali nadi during the summers. The farmers 
have a rough time with its lack of irrigation facilities 
and land grabbing by the vested interests. Agricultural 
land in this district has decreased in value many times. 
The results have shown that mustard, wheat and potato are 
significantly and positively correlated, while there was 
weak correlation in case of rice, maize and sugarcane. 
Other crops like jowar, bajra, barley, gram, arhar and 
cotton responded negatively to the price changes. Although 
the prices of all the crops had increased but increase in 
area was observed only in case of mustard, potato, wheat, 
maize, rice and sugarcane. Rest of the crops registered a 
decrease. Out of the gross cropped area, highest increase 
in the percentage share of area was recorded by wheat 
followed by maize. Overwhelming preference for wheat is 
attributable to a number ot reasons and price factor is 
one of the important one. Negligible increase in area under 
sugarcane is due to lack of proper irrigation facilities 
in this district. Thus price is an important factor which 
is found to influence acreage under wheat and some cash 
crops. 
6. Ghaziabad district: 
'rtheat, maize, ba jra and arhar among the foodgrains 
and potato, sugarcane and mustard among non-foodgrains were 
isr 
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the crops which were positively correlated to prices in 
Ghaziabad district. Of which arhar, potato, sugarcane and 
wheat showed high positive correlation. The area under 
wheat and sugarcane were 35.4 9 percent and 17 percent respec-
tively of the gross cropped area of this district. The 
data for Ghaziabad district were taken from 1976-77 onwards 
(table 6.10 and figures 6.14 and 6.15). 
1. Foodgrains: 
(i) Rice: There was an increase of 87.1 percent in the 
price of rice while the area has decreased by 2.8 percent 
Out of the gross cropped area the percentage share of rice 
was 2.73 percent in 1977-78 and 2.54 percent in 1986-87. 
The correlation coefficient calculated was -0.634. The 
regression equation was log Y = 10.960-0.408 log X. 
(ii) Jowar; The price of ]owar has increased by 55.3 percent 
while the area has decreased by 2.9 percent. The percentage 
share of jowar acreage has also recorded a decrease of 
0.29 percent. And the area was negativiiy correlated with 
the prices of jowar. The correlation coefficient was -0.492 
and the regression equation was log Y = 9.251-0.395 log X. 
The graph also shows the negative correlation. 
(iii) Bajjra: Ghaziabad was the only district of the study 
region where the area under ba jra has increased and is 
positively correlated with the prices of baira. The prices 
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<^ f ba jra has increased by [jb.l percent and the area incre-
ased by 12.5 percent. The correlation coefficient was 0.175 
which w<ds not significant at 5 ^.ercent level. Tne regression 
equation was log Y = 9.507i-0.051 log X. The graph shows 
a weak positive correlation between prices and area of 
bajra. 
(iv) Maize: The prices of maize increased by 115.4 percent 
and the area has increased by 14.6 percent. Maize is one 
of the important crops of the district covering 12.66 
percent of the gross cropped area. The area under maize 
is positively correlated with the prices and the correla-
tion coefficient was 0.371 which was not significant at 
5 percent level. The regression equation was log Y = 10.2191 
0.078 log X. The graph also corroborates with the positive 
correlation between price and area of maize. 
(v) Wheat: The price of wheat increased by 57,3 percent 
while the area increased by 28.7 percent. Out of the 
gross cropped area, wheat acreage was 34.76 percent in 
1977-78 and which is now 35.49 percent. The correlation 
coefficient was 0.626 and was significant at 5 percent as 
well as 1 percent level. The regression equation was 
log Y = 10.426+0.244 log X. The graph also shows the 
positive correlation. 
(vi) Barley: The prices of barley increased by 76.2 percent 
while the area decreased by 29.2 percent and the correlation 
m 
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coefficient was -0.473 between price and area of barley. 
The regression equation was log Y = 9.514-0.307 log X, 
(vii) Gram: The prices of gram has increased by 233.6 
percent but the area has decreased by 72.3 percent. 
Thus, the area responded negatively to the prices and was 
negatively correlated with the prices of gram. The correla-
tion coefficient was -0.792 while the regression equation 
was log Y = 14.758-1.268 log X. The graph also supports 
the results. 
(viii) Arhar; The arhar acreage has responded positively 
and strongly to the prices. The area under arhar has 
increased by 236.5 percent and the prices has increased by 
126 percent. The correlation coefficient was 0,988, which 
was significant at 5 percent as well as 1 percent level. 
The regression equation was log Y = 2,360-1-1,613 log X, The 
graph also shows the parfect positive correlation. 
2. Non-foodgrains: 
(i) Mustard: The price of mustard increased by 25.3 
percent and the area by 92 percent. Out of the gross 
cropped area mustard covered 0.15 percent in 1977-78 and 
0.17 percent in 1986-87. The correlation coefficient was 
0,569, which was not significant at 5 percent level. The 
regression equation was calculated to be loSg"^ = 1.982+ 
0.714 log X. The graph also corroborates with the results. 
P.Ot 
(ii) Sugarcane: The price of sugarcane has increased by 
94,8 percent and the area has increased by 20 percent. Cut 
of the gross cropped area, sugarcane area was 14.65 percent 
in 1977-78 and 17 percent in 1986-87. Thus, the sugarcane 
acieatje has responded positively to the prices. The correla-
tion coefficient was 0.826, which was significant at 
5 percent as well as 1 percent level. The regression 
equation was log Y = 10.188+0.241 log X. The graph also 
supports the high degree of positive correlation. 
(iii) Potato: The prices of potato has increased by 167.7 
percent while the area increased by 61.1 percent. The 
correlation coefficient was 0.898 which was significant at 
5 percent level and also at 1 percent level. The regression 
equation was log Y = 7.107+0.361 log Y. The graph also 
e e 
shows the strong positive correlation. 
(iv) Cotton: The price of cotton increased by 96.3 percent 
while the area has decreased by 8.9 percent. The correla-
tion coefficient was -0.806 and the regression equation 
was log Y = 10.615-0.57 log X. The graph also supports the 
e G 
results. 
Ghaziabad district was formed in 1976. It has the 
largest industrial belt. Since it is situated just next 
to the national capital, there is rapid urbanization and 
industrialization in this district. The results show that 
the area under arhar, potato, sugarcane and vvheat responded 
£0?. 
significantly and positively to the price changes while 
mustard, maize and ba jra showed a v/eak positive correla-
tion. The prices of <dll tht; crops increased iiignificantly 
while the area under arhar, mustard, potato, wheat, 
sugarcane, maize and ba jra recorded an increase. Area 
under other crops like rice, lowar, barxey, gram and cotton 
decreased. Out of the gross cropped area, wheat and 
sugarcane registered highest increase. Again there is 
over-^whelming preference given to wheat and sugarcane 
cultivation by the farmers this is mainly due to their price 
support. Again it is observed that there is shift from 
subsistence to commercial farming in this district. There 
was shift in area to the cultivation of wheat, sugarcane, 
potato, mustard and arhar from the cultivation of other 
crops. This is the only district where bajra responded 
positively to the price changes. 
C 0 N C L U S I O N 
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This study reveals the following facts: 
1. Regarding prices, it was observed that in the study-
region, the prices of all the twelve important crops 
registered an increase during the last twenty five 
years. The incredse in prices were drastic as compared 
to increase in area. Highest increase in prices was 
recorded by gram. More than two thousand percent increase 
was recorded by it. Rice, wheat, barley, arhar, mustard, 
sugarcane, potato and cotton recorded more than thousand 
percent increase. VJhile the prices of jowar, bajra and 
maize increased by more than eight hundred percent. These 
three crops recorded lowest increase in prices. 
2. Regarding area, under the twelve important crops of the 
study region, it v/as observed that during the last 
twenty five years, all the crops did not register an 
increase in their area. This shows that prices did not 
bring any variations in the total sown area, but it 
brought a shift in allocation of area between crops. 
Wheat, mustard, sugarcane and j^otato registered 
significant increases in their area in the whole of 
the study region. Vjhile marginal increases in area 
was registered by maize, rice, cotton and ba jra in 
some districts of the study region. Increase in area 
under maize was observed in the districts of Saharanpur, 
Bulandshahar and Ghaziabad. Increase in area under rice 
204 
was observed in the districts of Saharanpur, Bolandshahar 
and Muzaffarnacjar. Cotton area incredsed in Saharanpur 
and Muzaffarnagar and area under bajra increased xn 
Ghaziabad district. The crops which did not register 
any increase or just a marginal increase were gram, 
barley-/ bajra, lowar, cotton, arhajr, maize and rice. 
Thus, a shift in cropping pattern, from the cultivation 
of coarse cereals and pulses to the cultivation of wheat, 
mustard, sugarcane and potato was observed during the 
last twenty five years, 
3. The responsiveness of prices to area under these twelve 
selected crops in the study region shows that only a 
few crops responded positively to the increasing prices. 
The crops which showed a strong positive correlation 
were wheat amongst the foodgrains and mustard, sugarcane 
and potato amongst the non foodgraina. There were few 
other crops namely arhar, rice and lov/ar which showed 
a strong positive correlation but only in a few districts. 
Arhar showed a strong positive correlation in the dist-
ricts of Muzaffarnagar anu Ghaziabad, Rice and jowar 
showed a strong positive correlation in Sahciranpur 
district. There were other crops, mainly from foodgrain 
category, namely, lice, maize, ba jra and arhar which 
showed a weak positive correlation which was not signi-
ficant even at 5 percent level. Maize showed a weak 
positive correlation in the districts of Saharanpur, 
205 
Bulandshdhar and Ghaziabad. Rice showed a weak positive 
correlation in the districts of Saharanpur and Bulandshahar, 
arhar in Saharanpur and ba jxa in Ghaziabad. The crops which 
showed a negative correlation between prices and area were 
barley, gram, cotton, jowar and ba jra, There were some crops 
like maize, rice and arhar which showed negative correlation 
in some of the districts. Maize showed negative correlation 
in the districts of Kuzaflarnagar and Meerut, rice in Meerut 
and Ghaziabad and arhar in Meerut and Bulandshahar. 
It could be concluded that the crops which registered 
an increase in their area also shov^ ed a positive correlation 
v;ith prices and vice versa. Mustard, sugarcane, potato and 
cotton registered significant increases in their area and 
also shov^ ed a strong positive correlation with prices. The 
correlation coefficient ranged between 0.7 to 0.9 which 
were significant at 5 and 1 percent level. Other crops like 
rice, maize, arhar and ba jra which registered only marginal 
increase in their area showed a weak positive correlation. 
In their cases the correlation coefficient ranged between 
0.1 to 0.3 which was not even significant. The crops which 
did not register any increase in their area showed negative 
correlation with prices. V,ith the exception of cotton which 
registered marginal increase in its area in the two northern 
most districts but it showed a negative correlation with 
prices. 
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In a region like Upper Ganga Yamuna doab, where several 
crops are sown farmers are seen to respond to ^.rices. The 
area under cultivation of different crops depends upon 
several luctors like climate, technt.logy, prosperity of the 
farmers etc. But the most important factor, v-hich has 
emerged now is the profitability of the crop. The farmers 
like to sow that crop which is more profitable. This does 
not mean that there will be a total switch from foodcrains 
to sugarcane and from sugarcane to mustard. As cash crops 
are more profitable than the cultivation of foodgrains, 
the farmers of the study region devote a significant propor-
tion of their land to raise their own requirements but in 
sowing of 'surplus' land he looks to the market. Some crops 
like wheat, mustard, sugarcane and potato is primarily 
produced for money. Wheat is an important crop of this 
region v^ ?hich is partly grown for farmers need but is mostly 
grown for market. It is generally the pxefered crop because 
of its price support, massive procurrement by the. govern-
ment on farmers door step, cash payments, technological 
developments and sale of v;hea+ straw. 'Ihe farmers of the 
study region are shifting from cultivation of codrse cereals 
to mustard because it requires only two watering, it is high 
yielding and more remunerative. There is only marginal area 
under mustard. During the last twenty five years area under 
mustard has increased due to its increased prices. Similar 
was the case of sugarcane and t^otato. i'rices have influenced 
E07 
area under these crops as the farmers want to get rr.aximum 
returns from his lanas. 
The coarse cereals like ]ov;ar, ba jra, maize and barley 
are mainly grown for self consumption and partly for market. 
They depend upon rains and are grown v/ithout irrigation 
watex'S/ without other inputs and now-a-days even in rural 
areas people don't like to eat coarse cereals but they 
prefer eating wheat. So these are the reasons as to why 
inspite of increasing prices the area under coarse cereals 
have declined. Area unuer pulses has remained stagnant or 
it has declined inspite of its soaring prices. The govern-
ment has increased the prices of pulses drastically mainly 
to goad the farmers to raise more pulses. But cultivation 
of pulses is not popular in tht, study region because of its 
low yields, non availability of high yielding variety of 
seeds, it is also susceptible to pests, c'lseases and weather 
fluctuations, there is inadequate facilitie^s to store them 
and still traditional methods of processing,dehusking and 
milling pulses into 'dal' is carried on. But now with the 
introduction of early maturinj strains of arhar, a change 
in the cropping pattern was observed because it can be 
cultivated in the normal cropping pattern as a bonus crop. 
Short duration arhar takes about five months and is usually 
grown in rotation with wheat crop in the study region. 
In this study we can not neglect the behaviour of the 
farmer because it is the farmer who responds to the increasing 
?M 
prices by allocating acreages to (Jifferent crops. If the 
farmer is prosperous, educated and av/are of the returns 
which he gets from his lands, he v/ill sov; only those crops 
from which he will be uetting maximum returns. Most of the 
farmers of the study region have large, medium or semi-
medium holdings and they are conunercial minded because they 
have surplus to sell. Hence, they respond to the increasing 
prices. While the small and marginal farmers with hand-to-
mouth existence do not benefit from increasing prices. 
This is one of the reasons of poor response to increasing 
prices by these farmers. In the study region, price is 
found to influence acreage allocations and the study defi-
nitely shows that the farmers of this region resi.ond signi-
ficantly and positively to price changes. 
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